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CONSERVATION 
AND 
ECONOMY 


Conservation of vital materials is a national duty and 
happily one which may directly benefit the user. 

Catgut—now required in unprecedented quantity by 
our armed forces and our allies—is such a material. 

By tripling production in a few short months D&G has 
been able to meet all demands thus far and, as previously 
stated, sources of basic materials appear adequate for actual 
needs, both civilian and military ... (f waste is avoided. 

For years many surgeons and hospitals have used D&G 
short length “20 inch” sutures to excellent advantage in 
situations which do not require full strands of standard 
“60 inch” length. 

This practice is applicable to general surgery as well 
as to accident work and minor surgery. It is a practical 
means of conserving a now vital material while at the same 


time effecting substantial economies. 


DAVIS & GECK 


FIFTY-SEVEN WILLOUGHBY STREET, BROOKLYN, NEW YORK 
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EYED NEEDLE —A doubled 
strand of suture must be 


drawn through the opening — 
made by the needle—hence 


causing undue tissue injury 


ao MEET varied situations 
where minimized suture trauma is 
desirable, over one hundred D&G 
Atraumatic suture-and-needle com- 
binations are now available. These 
range from delicate nerve sutures of 
size 8-0 silk to sturdy obstetrical 
sutures of size three catgut and in- 
clude extremely fine strands armed 
with needles at both ends for con- 
venience in certain procedures. 
The practicability and conveni- 
ence of these products has been 
demonstrated by a constant increase 
in usage. Davis & Geck, therefore, 
has extended the Atraumatic princi- 


ple to a wide variety of products for 
use in general surgery as well as in 
the specialties. 


waft 


The needles are of high quality 
steel, tempered against brittleness 
and resultant “snapping”. Patented 
construction provides a sleeve of ex- 
ceptional strength which will not 
bend or break; the method of affix- 
ing insures positive anchorage to the 
suture material—it cannot pull out. 
All curved needles have a flattened 


THE ATRAUMATIC* 
NEEDLE 
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ATRAUMATIC NEEDLE—The 
needle and suture, as shown, 


‘have practically the same 
diameter— thus a minimum 


_ of tissue injury is produced 


area to prevent turning in the needle 
holder. 

Each special purpose suture has 
been developed in collaboration 
with recognized authorities and rep- 
resents the consensus of professional 
opinion in its particular field. 

In addition to the long list of 
Atraumatic suture-and-needle com- 


binations specially designed for 
specific procedures, the D«G line 
presents a comprehensive range of 
non-needled sutures. These include 
catgut, kangaroo tendons and bands, 
ribbon gut, Anacap silk, Kal-dermic 
and Dermalon skin and _ tension 
sutures, and the various other non- 
absorbable materials. 


D&G Sutures with Atraumatic Needles 


INTESTINAL THYROID TONSIL EYE HARELIP 
CLEFT PALATE PLASTIC NERVE ARTERY OBSTETRICAL 
CIRCUMCISION URETERAL RENAL 


Description and prices on request 


*De&G Registered Trade Mark 
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esse or firm knots that securely 
mene nish. ¢ This surfacing process, a result o 
comprehensive resea pro t duces a uniform finish 
of satin smoothness without the high gl onducive © 
_ of satin smoothness without the hi aze conducive 
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It was customary with some early British sov- 
ereigns to bless a number of gold or silver 
rings which were then worn and highly prized 
by the happy recipients as efficacious amulets 
to prevent “cramps.” They were called St. 
Edward’s rings or cramp rings. A writer who 
lived in the reign of Henry VIII, alluding. to 
the cramp-rings, says, in his Jntroduction to 
Knowledge, the “Kynges of England doth halow 
every yere crampe rynges, ye whych rynges 
worn on one’s finger doth helpe them whych 
have the crampe.” 

The vogue for cramp rings has died out. 
Even the laity realizes now that spasm may 
be the sign of a serious disorder and requires 
the attention of a physician. We suggest 


MP: RIN G 

AMP RING 
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Syntropan* for your consideration as a rational 
antispasmodic. Syntropan is a non-narcotic 
synthetic substance which has a definite anti- 
spasmodic action. Try it in place of atropine 
or belladonna. With Syntropan there is less 
likelihood of mouth dryness, mydriasis, or 
tachycardia. For oral administration, tablets, 
filled in tubes of 20. Dose, one tablet 
(50 mg.) three or four times a day, or as re- 
quired. For parenteral administration (subcu- 
taneous or intramuscular injection), ampuls, 
1 cc, each containing 10 mg. Dose, one 
ampul three times a day, or as required. 


HOFFMANN-LA ROCHE *¢ INCORPORATED 
ROCHE PARK NUTLEY NEW JERSEY 


*The phosphate salt of 3-dietbyl-amino-2, 2-dimethyl-propanol ester of tropic acid. 


SYNTROPAN FOR THE CONTROL OF SPASM 
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information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T- AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SurR- 
cery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 
The American Journal of Surgery, Ane. 
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Puysicrans’ prescriptions for Lilly products could not be filled 
in Oregon and Vermont, South Africa, and Brazil if test-tube 
methods were used in drug manufacture. Before a new com- 
pound can be made available for general use, the steps devised 
for preparation in the research laboratory must be adapted to 
large-scale production. This is a job for chemical engineers in 
the Lilly Pilot Plant. Here yields may be changed from milli- 
grams to pounds but the final product must meet the original 
specifications so carefully worked out by the research chemist. 


PRINCIPAL OFFICES AND LABORATORIES, INDIANAPOLIS, INDIANA, U. 
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Long-standing diabetic ulcer, treated intermittently by 


approved methods without success. 


Whether the condition under treatment is 
a slow-healing burn, an indolent ulcer, or a 
traumatic wound, you can hasten repair 
with 


VITAMIN A & D OINTMENT 


Clinical work has shown that dressings of 
White's Vitamin A & D Ointment, 
changed infrequently, lead to remarkably 
rapid healing, with minimal scarring and 


infection. 


Same. lesion, almost entirely healed, 
after 10 weeks’ local treatment with 
White's Vitamin A & D Ointment. 


Healthy granulation, early epithelization 
and prompt repair are afforded by this 
effective form of medication. 


White's Vitamin A & D Ointment pos- 
sesses a pleasant odor, does not stain 
tissues and will keep indefinitely at 
ordinary temperatures without becoming 


rancid. 


We will be glad to answer any inquiries 
regarding the use of this product in 
cutaneous lesions. Write White Labora- 
tories, Inc., 113 North 13th Street. 
Newark, N. J. 
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... in Burns 
: Widespread recognition that a burn is a wound and must be 
’ treated as such requires that adequate prophylactic treat- 
ment be given to prevent infection. 
Regardless of the technic favored for the burn under treat- ; 


ment Azochloramid will aid in the prevention of infection 
or control of frank infection. 


Commenting on the successful application of Azochloramid in 
his paper “Burns in Children” (J.A.M.A. Vol. 112, pp. 2235- \ 
2240) the author says, ‘We have found Azochloramid to 
be of considerable value in treating large infected granu- 
Council on Phormary lating areas. Only one dressing is required daily ... 


ond Chemistry 


Many other reports attest to the unusual. value of Azo- 
chloramid in the preparation of burned areas for skin grafts. 


N-W-DICHLOROAZODICARBONAMIDINE 


MEETS THE Azochloramid is in extensive use by the Army and Navy 
CHALLENGE OF INFECTION 


Trial quantities and comprehensive literature 
sent to physicians on request 


WALLACE & TIERNAN PRODUCTS, INC. 
Belleville, New Jersey, U.S.A. 
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Succinylsulfathiazole 


The New, Non-Toxic 
Intestinal Bacteriostat 


‘Sulfasuxidine’ succinylsulfathiazole, 
recently developed by the Medical 
Research Laboratories of Sharp & 
Dohme, exerts a potent antibacterial 
effect within the intestinal tract and 
has proved valuable in the prepara- 
tory as well as postoperative treat- 
ment of patients undergoing extensive 
surgery of the intestinal tract. 


This new sulfonamide is poorly 
absorbed and blood concentrations 
are low following therapeutic doses. 
The action of ‘Sulfasuxidine’ succinyl- 
sulfathiazole is therefore confined es- 
sentially to the intestinal tract, and 
toxic manifestations have not been 
observed. 

*Sulfasuxidine’ succinylsulfathiazole 
greatly reduces the possibility of peri- 


tonitis during or after intra-abdominal 
surgery,” and excellent results have been 
reported following its use in the treat- 
ment of ulcerative lesions of the bowel. 
This new compound has also proved 
effective in the control of bacillary dysen- 
tery including the Shiga, Flexner and 
Sonne varieties. 

e e 
*Sulfasuxidine’ succinylsulfathiazole is 
supplied in compressed 0.5-Gm. tablets, 
in bottles of 100, 500, and 1,000. 

A booklet providing further informa- 
tion and a bibliography relating to this 
important new sulfonamide compound 
will be forwarded on request. 

*However, surgical caution and aseptic meas- 
ures must not be relaxed. 
REFERENCES: Proc. Soc. Exper. Biol. & Med., Vol. 48, Oct., 1941 
Archives of Surgery, 44:187-207, Feb., 1942 
Archives of Surgery, 44:208-222, Feb., 1942 


Annals of Surgery, 115:829, May. 1942 
J.A.M. A., 119:615, June 20, 1942 


“SULFASUXIDINE’ 


uccinylsulfathiazole 
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from one of more than 300 published papers 


“Surgical relaxation does not play as important 

a role in urological surgery as it does in abdominal 
surgery, but it may be said that the relaxation 
obtainable with pentothal sodium is 
almost as complete as that obtained 


with spinal anesthesia.” 


J. M. Townsend 


The Use of Pentothal Sodium 
in Urological Surgery 


Journal of Urology 
47:235, March, 1942 


Descriptive literature 
will be sent upon request. 


Address inquiries to 


ABBOTT LABORATORIES © North Chicago, Illinois 
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Pre- and Postoperative 


feeding of essential nitrogen may now be 


safely accomplished with standardized 


Available for parenteral and oral 
administration as a 15% solution in 


ats 100 c.c. rubber-capped vials. De- 
ae tails of therapy available on request. 


S & Company 


Since 1855... ESSENTIALS OF THE PHYSICIAN’S ARMAMENTARIUM 


DETROIT, MICH. SAN FRANCISCO WINDSOR, ONTARIO 


KANSAS CITY 
AUCKLAND, NEW ZEALAND 


SYDNEY, AUSTRALIA 


NEW YORK 
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J. 


AWARDED AUGUST 10th, 


1942 


Tue management of this company is glad to 
acknowledge the loyal and untiring efforts of all of the 


men and women of the organization. Their efficiency 


and patriotism are directly responsible for the accom- 


plishment which led the War « NAvy DEPARTMENTS 


to confer upon the company and its employees this 


ArMyY-NAvy PRODUCTION AWARD for high achieve- 


ment in the production of surgical instruments. 


SKLAR MANUFACTURING CO. 


LONG ISLAND CITY, N.Y. 
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SINCE the introduction of the sulfon- 
amides and the further discovery that 
local therapy was at times efficacious, 
there has been a host of papers re- 
porting the topical use of sulfanilam- 
ide and sulfathiazole, introduced in 
pleural, pericardial, peritoneal and 
joint cavities, and on burned areas or 
cutaneous infections. 

Recently much stress has been 
placed on the necessity of sterilizing 
the sulfonamide powder or crystals 
thus used. 

Specific oral and parenteral chemo- 
therapy with these drugs owes much 
of its clinical success to the relative 
ease with which effective concentra- 
tion can be attained and maintained 
in the blood stream. The National 
Research Council’s subcommittee on 
surgical infections has recommended 
the local application of sulfonamides 
as a light dusting to the wound sur- 


E 


R: SQUIBB & SONS, NEW YORK 


MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 


face, using not more than 1 gram for 
each 10 square inches of surface. 
Thorough cleansing of the woundand 
adequate debridement are stressed as 
essential. Local treatment generally 
should be supplemented by oral ad- 
ministration. 

That the sulfonamides such as sul- 
fanilamide, sulfadiazine and sulfa- 
thiazole are bacteriostatic is recog- 
nized. To what extent they neutralize 
bacterial exotoxins, affect wound 
healing and prevent growth of vari- 
ous bacteria in wounds still awaits 
final evaluation. Certain it is that the 
use of these compounds will never 
replace skilful surgery. 

The Squibb Laboratories have been 
keenly interested in the sulfonamides 
and their various clinical applica- 
tions. It will be our policy to pro- 
vide special dosage forms as the 
need arises. 
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ACCEPTED 
ERICA 
ASSN. 
Council on Pharmacy 
and Chemistry 
BRANO OF BENZYL-TRIALKONIUM CHLORIDE 
___IN granting the seal of Acceptance 
to ZEPHIRAN CHLORIDE, the Coun- © 
cil on Pharmacy and Chemistry 
gives recognition to a germicide | 
hich has more than fulfilled its — 
ZEPHIRAN CHLORIDE is a mixture = arly promise. The Alba eharraae 
of high molecular alkyl-dimethyl- ceutical Company, Inc., makers of — 
benzyl-ammonium chlorides. It con- 
tains no phenol, no iodine, no mer- _ZEPHIRAN CHLORIDE, are gratified 
Aside from effective germicidal that their faith in this new type of 
properties, a bactericide must pos- - disinfectant has thus been con- — 
sess other advantages to justify its 
use for preoperative skin and mu- _ firmed and are both proud of their 
cous membrane antisepsis. ZEPH- 
IRAN CHLORIDE possesses these other ‘part and mindful of their 
important advantages: rapidity of bility im contributing another 
action, detergent properties, pene- 
tration power, non-injurious effect weapon for control of infection and 


upon tissues in proper dilutions, 
wide field of application, and econ- 
omy in use. 


disease in wartime. 


GERMICIDE FOR surGery AND OBSTETRICS ... 
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Skin... Mucous Membranes . . . Infected Wounds e UROLOGY 
. « « Bladder Irrigation and Lavage @ EYE, EAR, NOSE AND 
THROAT e STERILE STORAGE OF INSTRUMENTS. 


CHLORIDE 
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THAT RAISED THE STANDARD 


The General Electric X-Ray way of creating a new 
diagnostic x-ray unit is to make one to produce finer 


radiographs than are being obtained with existing equip- 
ment in the same range. 


This ideal—established with the cooperation of the 
radiological profession—inspires the engineers who 
design new G-E apparatus. And this same ideal governs 
the jury charged with testing the unit radiographically 
as it advances from a crude hand-made model to the 


finished product by a process of changing and testing 
until the jury is completely satisfied. 


The process is costly but unique and part of the secret 
of the success of units like the Model R-39 Combina- 


tion X-Ray Unit—the unit that raised the standard of 
100-milliampere radiography. 


Convincing evidence of the new standard is the exper- 
ience of 358 Model R-39 users. More convincing still 
would be a radiographic test of your own. To arrange 
this, simply clip, fill in, and mail the convenient coupon. 
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I would like a copy of the R-39 catalog. 


I would like to make the radiograph test. 


ame 


Address 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD, CHICAGO, U. S$. A. 
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Original Merrell Research | 
Has Perfected a New, Potent, -i 


Safe, Non-mercurial Germicide 


HEPRYN 


Brand of Cetylpyridinium Chloride 


CEEPRYN has many advantages in clinical use, including: 


Potent germicidal action in high dilution 
Effective against wide range of organisms 
Active in presence of serum 

Low surface tension— penetrating and detergent 
Low toxicity—no mercury, iodine or phenols 
Safe and non-irritating to tissue 

No interference with healing 


CEEPRYN is offered in three forms, all reasonably priced: 


Ceepryn Aqueous Solution 1:1000—pints and gallons 
Ceepryn Tincture 1:200—4 oz., pints and gallons 
Ceepryn Tincture 1:500—4 oz., pints and gallons 


Write for sample of Ceepryn and descriptive brochure 


THE WM. S. MERRELL COMPANY 
Founded 1828 Cincinnati, U.S.A. 
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Dilantin Sodium, an anticonvulsant with relatively little 
_ hypnotic effect, has become firmly and deservedly en- s : 
 trenched in the treatment of epilepsy. It is the “drug of 
: _ choice’? for most patients subject to seizures, especially 
effective for controlling psychomotor attacks which are 
little influenced by bromides or phenobarbital.’ 
Kapseals Dilantin* Sodium (phenytoin sodium) have 
indeed opened the way to a new life for many epileptics 
...@ more normal and happier life ... with seizures 


a usually decreasing in number and severity, and sometimes 
ceasing entirely. * TRADE MARK REG. U. PAT. OFF. 
1. McEachern, D.: Canadian Med. Ass'n. J., 45:106, 1941. 


2. Lennox, W. G.: Med. Ann. Dist. Col., 10:461, 1941. 


Detailed literature upon request. 


KAPSEALS 
DILANTIN SODIUM 2 


A product of modern research offered to the 


Several phases of a grand mal 
epileptic seizure schematically 
pictured in the rare book, “Les 
Demoniaques Dans L'Art,” by 
J. M. Charcot and Paul Richer, 

published in 1887. 


medical profession by | 
‘PARKE, DAVIS & COMPANY 
¥4 DETROIT, MICHIGAN | 
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TO SUIT 
THE CASE.. 


HE choice of the anesthetic agent and method should be 
~ based on the circumstances governing each case. In most instances inhalation 
| anesthesia is employed, but often it is advantageous to precede’ the administra- 

tion of ether and the gases with a basal anesthetic. 


Avertin with Amylene Hydrate allays anxiety, helps to induce muscular relaxa- 
tion, and allows general anesthesia to be maintained on a relatively high oxy- 
gen intake. Numerous other advantageous factors have been recorded in the 
extensive literature. Booklet which gives details of use, contraindications, etc., 


AVERTIN 


Trademark Reg. U.S. Pat. Off. & Canada 


WITH AMYLENE HYDRATE 


“Avertin,” brand of Tribromethanol 


Basal Anesthetic 


Administered by Rectum 


ACCEPTED 


MERICAS 
| MEDICAL’ 
ASSN. 


Winthrop Chemical Company, Inc. NEW YORK, N.Y. 


Pharmaceuticals of merit for the physician “GV WINDSOR, ONT. 


@ 
hysici 
sent to physicians on request. 
‘ boy 2 
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TOWARD A SMOOTHER COURSE 
For the Peptic Ulcer Patient 


The importance of a safer, smoother course of treatment for 
the peptic ulcer patient is self-evident. 


If the course is set with Gelusil, these favorable effects 
may be expected: 


no constipation, because its specially prepared aluminum 
hydroxide forms no astringent aluminum chloride with 
the hydrochloric acid. 


9. - prompt and prolonged antacid action, afforded by 
aluminum hydroxide gel with magnesium trisilicate. 


no alkalosis and no secondary acid rise—acid adsorption 
actively continues until a pH of 4.5 is reached. 


1 


protection against the loss of calcium and phosphorus 
that may result from treatment with simple alumina gel. 


Why not give Gelusil a trial so that you may determine for 
yourself just how effectively the treatment of peptic ulcer may 
be aided by this new preparation. A request on your letter- 
head, addressed to the Professional 


Service Department, will bring a 
liberal trial quantity. Gelusil is avail- 
able in bottles of 6 and 12 ounces. 


WILLIAM R. WARNER & CO., INC., 113 WEST 18th ST.. NEW YORK CITY 
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Based on Sound Therapeutic Realism* 


3 pew Rationale of Sulfallantoin (loose-addition product of Sulfanil- 
amide and Allantoin) therapy is apparent, since this chemotherapeutic 
compound combines the two following essential factors necessary in the 
local treatment of deep-seated Pyogenic affections: 


1. Bacteriostat . . . prevents and controls infection. 


2. Cell Proliferant . . . induces rapid, healthy granulation and 
epithelization. 


Therapeutic Advantages 


1. Activity not hindered . . . Allantoin constituent acts as 
chemical debrider neutralizing the activity of the Sul- 
fonamide inhibitors enabling the Sulfanilamide fraction 
of the radical to exert its full action in preventing and 
controlling infection. 


eee 2. Stubborn Cases . . . Whether acute or chronic, cases have 
Burns cleared up when other forms of treatment have failed. 

ee 3. Soothing . . . To the most sensitive tissue 

feel ey 4. Easy to Apply . . . Dressings removed without discomfort 

na 5. Healing . . . Rapid and uneventful in less time than under 

Infected Wounds normal treatment 

ia anata 6. No skin maceration . . . Skin tone actually improves 

Luetic Ulcers 7. No local or systemic reactions have been observed ** 


8. Economical . . . Very little required . . . powder or oint- 
ment 


Available in Two Forms 


POWDERED CRYSTALS. This white crystalline power is packed in 


1 ounce vials ready for dusting. Solution can be made in distilled water or Nos: Above face: leeed on teperts fom many 


leading hospitals and clinics. 


ae saline solution for wet dressings. Generally used in strength * Benj. House, A.B., M.D., “A New Adjunct in 
tween 0.5 to 0.8 0- Skin Ulcer Treatment,” The Weekly Roster & 
2% OINTMENT in a soothing Special Absorption base is rapidly and com- Medical Digest, 8-30-41. — 

pletely absorbed. Does not leave a dry, cracked surface or cause bandages ** A, E. Imler, M.D., “Sulfallantoin in the Treat- 
to adhere. Will absorb considerably in excess of its own weight in water. ment of Wounds,” The American Journal of 
2 ounce and 14 ounce jars. Surgery, May 1942. 


Send for literature and case histories 
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in fhe Service of Medicine 


HIS, the motivating force of Searle develop- 

ment, is given its full expression in the 
completion of the new Searle Research and Manu- 
facturing Laboratories. 

In this modern structure the latest equipment 
and most extensive facilities are provided for the 
investigation and development of important and 
effective therapeutic agents. 

To the American physician, whose support of the 
Searle ideal has contributed to this accomplishment, 
these laboratories are respectfully dedicated. 


6-p-SEARLE ¢eco. 


ETHICAL PHARMACEUTICALS SINCE 1888 


CHICAGO 
New York Kansas City San Francisco 
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The usefulness in 


pulmonary infarction of 


HEPARIN 
Lederle 


— usefulness of Heparin in the prevention and treatment of 
thrombosis and embolism has been demonstrated repeatedly. 
Its recognition as an effective treatment for pulmonary infarction 
is rapidly coming to the fore. 

Keyes and Shaffer! have recently commented upon a series of 60 
patients who received Heparin, three quarters of whom suffered 
from pulmonary infarction. The value of Heparin was well estab- 
lished in these cases. The authors observed that hemorrhage into 
the pleural cavity is an occasional complication with this treat- 
ment, but this infrequent disadvantage is outweighed by the obvi- 
ous advantages of the treatment and should not deter the physician 
from the use of Heparin. 

Lam? has also observed Heparin to be clinically useful in post- 
operative infarction. Recently Priestley and Barker? have reviewed 
1665 cases of several types of thrombosis or embolism, of which 897 
cases were pulmonary embolism. The authors concluded that the 
proper use of Heparin in post-operative pulmonary embolism will 
prove life-saving in a substantial number of cases. 

“Heparin Lederle’ is also frequently used for the prevention of 
blood coagulation in blood transfusions; and is widely employed in 
clinical laboratories for the prevention of coagulation in blood 
samples, increasing the ease of handling and simplifying the use of 
a single sample for multiple determinations. 

“Heparin Lederle’? is a sterile isotonic solution of the anti- 
coagulant substance extracted from animal tissue. It is considered 
to be a mixture of mucoitin sulfuric esters. 


Literature will be mailed upon request. 


PACKAGES: 
10 ce. vial. e 


IKEYES, J. W., and SHAFFER, C. F.: J. A. M. A. 


119:882 (July 11) 1942. 
2LaM, C. R.: West Va. M. J. 38:215 (June) 1942. Lederle 


3PRIESTLEY, J.T.,and BARKER, N.W.:Surg., Gynec. 
& Obst. 75:193 (Aug.) 1942. 
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unified 
parenteral therapy 


is of immeasurable advantage to the hospital. 
Its essential simplicity and uncomplicated tech- 
nique increase the safety of infusion. 

Baxter offers a program which is uniform in 
every respect. When the Double-Vacoliter was 
introduced in 1936, the equipment for a com- 
plete, flexible, and homogeneous system of in- 
travenous infusion became an accomplished 
fact. As a result, hospitals can- now secure in 
Half-Vacoliters (500 cc), Vacoliters (1000 cc), 
or Double-Vacoliters (2000 cc) these sterile, 
pytogen-free solutions in a convenient range of 
sizes, percentages and compositions: Sodium 
Chloride, Dextrose, Ringer’s, Lactate-Ringer’s, 
Sodium-r-Lactate, and Sodium Citrate + This 
unified, comprehensive service contributes to, 
and is a part of, the safcty and simplicity of 
the Baxter technique. 


RODUCT OF 
ABORAT RI E s 
Glenview, Illinois - College Point, New York + Acton, Ontario +« London, tigtadd: 
AND DISTRIBUTED -IN THE ELEVEN WESTERN STATES BY DON BAXTER, 


. Distributed east of the Rockies by 


AMERICAN HOSPITAL SUPPLY CORPORATION 


CHICAGO 


NEW YORK 
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VINETHENE has been found 
of special value for: 
REDUCTION OF FRACTURES 
MANIPULATION OF JOINTS 

MYRINGOTOMY 


CHANGING OF PAINFUL 
DRESSINGS 


INCISION AND DRAINAGE 
OF ABSCESSES 


TONSILLECTOMY 
EXTRACTION OF TEETH 


Anesthetic for 
Short Operative 
Procedures 


FOR VICTORY—BUY WAR SAVINGS BONDS AND STAMPS 


MERCK & CO. Inc. Manufacturing Chemists RAHWAY, N. 5. 
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Half a Century of Research 


has gone into 


this single strand 


Time is a trickster. In the life of a planet an eon is as nothing. 
But, in the life of a man a minute can seem an eternity. 
The scientist can say: “It took more than a score of centuries 
to develop an adequate suture.”... But the future historian 
may observe: “As early as 1942, the researchers 
of the Ethicon laboratories evolved Tru-Gauging.” 
: Tru-Gauging is an Ethicon process that gives unprecedented 


uniformity of gauge to surgical sutures, thus minimizing trauma, 


providing incomparable smoothness from end-to-end. 
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“SUTURES “SINCE LISTER” 


SUTURE 


NEW BRUNSWICK, N. J. 


@ How fast is progress? To the surgeon 
of the 1880's, surgery had reached Ultima 
Thule with the work of Lister. To the 
surgeon of today, Listerian technic has 
been a stepping-stone to further progress. 
Our new movie, “Sutures Since Lister,” 
pictures a half-century in the develop- 
ment of surgery and suture-making. It 
is now available for booking by medical 
and hospital groups. Bookings may be 
arranged through your hospital or 


Johnson & Johnson representative. 


CHICAGO, ILL. 


MANUFACTURERS SINCE 1887 


COPYRIGHT 1942, JOHNSON & JOHNSON 
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CONDITIONS ASSOCIATED WITH HYPERTHYROIDISM 


T is important to recognize and to 
understand correctly the surgical and 
medical conditions which may be asso- 

ciated with hyperthyroidism in order to 
evaluate their effect upon the degree of 
hyperthyroidism or, conversely, the effect 
of the hyperthyroidism upon these asso- 
ciated conditions. It is equally important 
to recognize hyperthyroidism which may 
be present as the primary disease in a 
patient who consults the surgeon for such 
conditions as hernia, pathological disorders 
of tne gallbladder, fibroid tumors and other 
diseases. In rare instances, acute abdominal 
lesions and certain traumas—as fractures 
or dislocations—must be treated primarily; 
but the hyperthyroidism, if present, must 
be recognized and treated properly during 
the postoperative period. 

Muller! reported serious reactions which 
followed in three patients with unrecog- 
nized hyperthyroidism who were operated 
upon for a tumor of the breast, a dilatation 
and curettement for a submucous fibroid 
and for nephrolithiasis. 

The occasional development of an acute 
surgical complication or an acute illness 
as pneumonia or tonsillitis, in a patient 
with hyperthyroidism who is undergoing 
preoperative treatment, demands a display 
of the best type of judgment. It has long 
been appreciated by those who have 
studied this disease that the patient 
with hyperthyroidism tolerates infections 
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and traumas—either physical or psychic— 
badly, and before iodine was employed in 
the preoperative preparation of these 
patients, infections and traumas often 
proved to be fatal factors. 

I recall seeing, in consultation, the un- 
fortunate case of a young minister who 
had had an emergency appendectomy per- 
formed because the gastric symptoms of a 
crisis due to severe hyperthyroidism were 
thought to be caused by appendicitis. 
Greene? reported a fatal outcome in a 
patient, followimg a simple procedure of 
the injection of varicose veins, which he, 
personally, had refused to inject because 
he recognized that the patient was gravely 
ill with hyperthyroidism. I remember a 
fatality due to acute tonsillitis which 
developed in a patient who was being 
prepared for operation in the pre-iodine 
days, also a patient who nearly died from 
the reaction which followed a Colles’s 
fracture sustained while the patient was 
undergoing preoperative preparation, and 
an equally severe crisis which developed 
in a patient whose home was struck by 
lightning. 

Hyperthyroidism must always be recog- 
nized, if it should be present, before 
traumatizing a patient with any type of 
operation for an associated surgical condi- 
tion which can be postponed until the 
hyperthyroidism is under control by proper 
treatment. 
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Gallbladder and stomach lesions, tumor 
of the breast, hernias (except those which 
are strangulated), or fibroids causing ex- 
cessive loss of blood are often associated 
with hyperthyroidism but we believe the 


hyperthyroidism should have primary con- . 


sideration, if it is at all possible to post- 
pone the surgical treatment of the other 
conditions. 

The case of Mrs. B. illustrated this point 
very well, for she required three major 
operations to correct her difficulties. She 
had primary hyperthyroidism of a moder- 
ately severe degree, frequent attacks of 
severe gallstone colic and had lost excessive 
amounts of blood at her menstrual period 
from a large uterine fibroid. A thyroid- 
ectomy was performed safely after a 
period of adequate preparation, a few 
months later the gallbladder was removed 
and a hysterectomy was performed two 
months after the cholecystectomy. Had 
either of these apparently urgent condi- 
tions been operated upon first, and had 
the hyperthyroidism not been recognized, 
she might have developed uncontrollable 
hyperthyroidism. 

Diabetes and cardiovascular disease are 
often associated with hydrothyroidism; 
less frequently we encounter pulmonary 
tuberculosis, pregnancy and _ pernicious 
anemia. Transient glycosuria is often 
present with hyperthyroidism and should 
be recognized and differentiated from true 
diabetes. Cattell? found that true diabetes 
was present in 1.5 per cent of his hyper- 
thyroid patients. The diabetic patient, of 
course, Is a very substandard person but, 
with the control of the disease by modern 
methods in the preoperative preparation 
of the patient and by the use of conserva- 
tive operations, the diabetic patient can 
be treated for hyperthyroidism with a 
much better degree of safety than that 
which existed previously. 

The cardiac complications of hyper- 
thyroidism are seen in patients who have 
independent or primary heart disease and 
also in those showing disturbances in heart 
rate, rhythm and with degrees of decom- 
pensation with edema which are due 
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entirely to the hyperthyroidism. Lahey 
has very properly classified these patients 
as thyrocardiacs. Many of these bad risk 
goiter patients may be operated upon 
safely; sometimes, however, after -pro- 
longed and adequate preoperative treat- 
ment which may require many weeks, the 
miraculous improvement which often fol- 
lows is indeed surprising. The postopera- 
tive results, however, in patients who 
suffer with severe degrees of associated 
primary cardiovascular disease are likely 
to be disappointing. 

Pregnancy often complicates hyperthy- 
roidism but has not proved to be a danger- 
ous or very troublesome complication. In 
our experience, we have had no mis- 
carriages follow thyroidectomy. 

Pulmonary tuberculosis is a dangerous 
complica:iv... Active pulmonary tubercu- 
losis has an aggravating effect upon 
hyperthyroidism and the tuberculosis is 
rendered more active and dangerous by 
the hyperthyroidism. It is also believed 
that acute hyperthyroidism will reactivate 
a quiescent pulmonary lesion and for these 
reasons it is thought best to control the 
hyperthyroidism by operation, although 
the outlook in many of these cases is not 
favorable. 

Patients with pernicious anemia respond 
very well to thyroidectomy if the primary 
anemia receives proper and adequate 
treatment. 

The presence of hyperthyroidism must 
always be recognized and our primary 
interest should be in its control. It is 
extremely important, however, to recog- 
nize and treat the conditions which may 
be associated with it, if the patient is to be 
cured of the hyperthyroidism with safety. 
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MANAGEMENT OF MAJOR COMPOUND FRACTURES 
OF THE SKULL VAULT 


Joun T. B. Carmopy,* M.D. 
Neurosurgeon, Worcester City and Worcester Memorial Hospitals 


WORCESTER, MASSACHUSETTS 


HIS study is composed of a group of 
compound fractures of the skull vault 


taken from a series of 1,411 hospital 
admissions for head injuries. There have 


been forty-two such cases. Actually, they 
form a small percentage—approximately 
3 per cent—of the total and are, therefore, 
the type of case that is not seen frequently 
except in the larger industrial and more 
populated areas. With the possible excep- 
tion of the bursting or stellate fractures 
of the skull, this group includes the severest 
types of craniocerebral injury. Although 
the incidence is slight in the average com- 
munity, the automobile has extended the 
distribution of these injuries, and as a 
result, every surgeon will be confronted 
occasionally with the problem of their 
treatment. It is primarily with this point 
in mind that this paper is being presented. 
It is not an attempt to advocate or ex- 
pound major changes in the neurosurgical 
approach, but rather it is offered as an 
aid to those who either must or insist 
on accepting the responsibility for their 
management. 

In defining a compound fracture of the 
skull vault, one is aware that the range of 
severity may be great. The injury may 
consist of a tiny scalp laceration overlying 
a small crack in the outer table of the skull 
with no directly associated brain damage. 
It may on the other hand, comprise a 
crushing injury with multiple depressed 
comminuted fragments complicated by 


herniation of the cerebral tissue. Obviously, 
the method and extent of treatment differ 
depending upon the degree of involvement. 
It is the handling of these latter cases that 
demands the rigorous adherence to well 
founded principles of treatment. 

In a recent paper, Coleman emphasizes 
the point that the neurosurgical principles 
of technic were formulated by Harvey 
Cushing in the treatment of such cases 
during the first World War. Prior to that 
time the technical management varied 
with the surgeon and no logical course was 
persistently pursued. The mortality rate 
was always high and was consistently 
related to the incidence of infection. 
DeMartel and Vincent, in reviewing their 
own experiences, speak of death in as high 
as 60 per cent of the cases, and they blame 
these excessive figures on infection. They, 
too, have noted a marked lowering in this 
percentage in dealing with more recent 
properly treated series. Fundamentally, 
the technic of treatment is that of total 
surgical débridement of the injured tissues. 
However, as might be supposed, there has 
been a wide variation concerning the 
requirements for fulfillment of total dé- 
bridement. Formerly, with respect to the 
skull, it consisted of extensive block re- 
moval of the injured area; the procedure 
veing performed by means of burr holes 
connected by the use of the DeVilbiss 
rongeur. The accompanying diagram il- 
lustrates this method of technic. (Fig. 1.) 


* Dr. Carmody is now a Lieutenant Commander on active duty in the Medical Corps, U.S.N.R. 
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The dura was widely resected and the 
damaged cerebral tissue was removed by 
suction and irrigation. Today the primary 


Usual method of isle removal of the 
skull. 


principle of débridement is carried out 
similarly, but the extensiveness of actual 
tissue removal should be less radical. In 
discussing this present series I shall at- 
tempt to indicate my reasons for advocat- 
ing a more conservative approach. 

A second important factor which experi- 
ence has derived from the first World War 
and since is the element of time. The 
decision as to when to operate demanded 
then, as today, the most careful considera- 
tion. The optimum time was thought to be 
within twenty-four hours, as observation 
showed in the wounded a marked increase 
in the incidence of infection beyond that 
period, no matter how adequately the 
surgical procedure was performed. Un- 
doubtedly, transportation difficulties ac- 
counted for a large toll in cases of this sort. 
Such major surgical procedures could not 
be taken care of satisfactorily in temporary 
stations along the front. As a result, many 
of this type would not arrive at the proper 
bases until it was too late to accomplish 
anything worth while. DeMartel pointed 
out that often as long an interval as two 
weeks was spent in the transit from the 
initial station. Now, such delays should be 
eliminated largely. This holds true whether 
the case in question is a crushed skull from 
an automobile accident along a country 
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highway, or a similar injury occurring 
in the line of attack of an advancing 
mechanized unit. There continues to be 
considerable controversy concerning the 
ability of severely injured head cases to 
withstand the strain of moving. Some are 
of. the opinion that more can be gained 
by treating these patients in the nearest 
possible station from the scene of the 
accident. This point of view is based upon 
fallacious reasoning and it is a well estab- 
lished fact that these severe cases stand 
transportation much better preoperatively 
than they do soon after operation. Espe- 
cially is this so provided supportive 
methods for combatting shock have been 
utilized as a preliminary step. 

There is a distinct parallel between the 
severe head injuries of civil life and many 
of those occurring in modern war. Pene- 
trating wounds of the brain with retained 
foreign bodies must be frequent but the 
impression is gathered from the available 
literature that the crushing injury without 
retention of missiles is also prevalent. 
Certainly this is true with respect to the 
civilian population suffering from air bomb- 
ings. Consequently, the management of 
these cases should not vary and the 
principles involving time, transportation 
and operative treatment should help reduce 
the morbidity and mortality rates. 


TECHNIC 


Much has been written concerning the 
handling of these cases, but the details 
which may be significant are frequently 
taken for granted or ignored. Therefore, 
the details are listed as completely as 
possible and for clarification, the technic 
of management is divided into four stages; 
preparatory, preoperative, operative and 
postoperative. It must be emphasized that 
all cases need not progress in this orderly 
manner. 

I. Preparatory Phase. If the patient 
is within a reasonable distance of a properly 
equipped base or hospital, he should be 
transported immediately to that place. 
If the distance is considerable and the 


‘ 
‘ a 
| 
q 
j 
» 
i 
4 


New Series LVII, No. 3 


general condition (the degree of shock 
being the chief determining factor) is 
such that the time spent in transit might 
cause jeopardy, he should be brought 
to the nearest available point where pre- 
liminary supportive procedures may be 
carried out. In either case, these supportive 
measures will be the same. Most of these 
patients will either be in or on the verge of 
traumatic shock. The color and appearance 
of the skin is probably the most reliable 
index although the pulse and blood pres- 
sure may give irrefutable evidence of the 
development of this condition. With the 
onset of collapse, the true character of 
the pulse and blood pressure may be 
clouded by complicating increasing intra- 
cranial pressure or dehydration, whereas 
the skin by its pale appearance and clammy 
feel will be a more accurate gauge. Fluids 
given intravenously or blood transfusions, 
if there has been any severe loss of blood, 
are the best and quickest counteracting 
force. Fluids should be given immediately 
even though transfusion is warranted, in 
order to span the interval necessary for 
details such as blood grouping. With 
respect to the type of fluid there is not 
much choice. Glucose in concentrations of 
25 per cent and in amounts of 200 cc. 
will offer most chance of immediate effect. 
Drugs such as coramine and caffeine are 
helpful and may give an added impetus 
in preventing collapse. Simple mechanical 
means should not be ignored and warm 
blankets or hot water bottles properly 
placed will aid greatly. 

During this period which is entirely one 
of preparation for surgical intervention, 
attention is at the same time given to the 
head wound. When the general appearance 
of the wound confirms the diagnosis, 
handling or palpation by the gloved finger 
is not warranted. Such examination is 
for the less obvious and more simple types 
of injuries, as in determining the presence 
of a crack underlying a scalp laceration. 
If palpation is necessary, it should be done 
by one person only, preferably the surgeon. 
It is my firm opinion that skull fragments 
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or other débris, no matter how super- 
ficially they may appear to lie, should 
never be removed at this time. A partially 


Fic. 2. Shield protecting right frontal 
bone defect. 


ruptured vessel, for example, may remain 
blocked off by either indirect or direct 
pressure from a depressed fragment. If 
such a fragment is freed or lifted out, 
uncontrollable hemorrhage may follow. 
Dry sterile dressings applied to the wound 
and held in position by a sterile towel 
make a most satisfactory temporary 
dressing under all circumstances. 

Severe irreparable injuries will usually 
succumb within a few hours and their 
course will be characterized by a progres- 
sively downward trend. If the patient has 
been placed in a preliminary station and 
there have been no indications of improve- 
ment, there is little point in contemplating 
removal to a more fully equipped base. 
There are of course exceptions, as in those 
cases complicated by the acute hematoma 
group. This latter group is more often seen, 
however, in the other general classes of 
head injuries. Davidoff and others agree 
that during this preparatory period the 
answer will solve itself usually in a period 
of ten to twelve hours. This statement has 
been borne out in this present series. The 
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greater percentage of the nonoperative 
deaths occurred within twelve hours after 
hospital admission. 


Fic. 3. Gunshot wound of the head with retained 
bullet. 


Another beneficial step which may be 
included under the heading of support is 
that of lumbar puncture. Generally speak- 
ing, it is of less value in this sort of injury. 
Many of these compound vault fractures 
will decompress themselves either by ex- 
trusion of damaged brain tissue or by the 
loss of cerebral spinal fluid. As a matter of 
fact, this is probably the chief reason, 
together with the localized nature of the 
brain damage, why some of these severely 
injured patients are temporarily conscious 
and in relatively good condition. When 
the fracture is such that extrusion or 
drainage is prevented, the intracranial 
pressure will certainly increase. The extent 
and rapidity of the increase may depend 
on the development of an acute hematoma. 
Spinal drainage will often help to counter- 
act fatal cerebral compressions until surgi- 
cal intervention can be performed. 

II. Preoperative Phase. The second 
phase of therapy will follow when there is 
evidence that the patient’s general condi- 
tion has shown improvement. It should 
consist of the actual details of preparation 
for surgical intervention. It will be neces- 
sary to handle the patient at this time, but 
all manipulation should be carried out as 
carefully as possible, and it may be 
advantageous to remove the clothing by 
cutting it. A general examination is next 
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performed. Fractures of the long bones, 
cervical vertebrae and chest injuries are 
frequent complications which may be 
missed due to focusing the attention on 
the head injury alone. A complete neuro- 
logical examination cannot be done always 
in an adequate manner, but gross abnor- 
malities are easily detected and are of 
definite value in the consideration of when 
to intervene. From the neurological point 
of view there is less information to be 
gained by minute observation in these 
cases than in other classes of head injuries. 
In the latter types, the question of whether 
Operative intervention should be _per- 
formed, or whether the patient should be 
treated by conservative means may hinge 
on the progression of abnormal neuro- 
logical signs. By far the most important 
value gained from an adequate analysis 
of the neurological status of the patient 
concerns the intracranial pressure. If re- 
peated examination shows increasing gross 
discrepancies in the pupils or reflexes, or 
the development of convulsions or paraly- 
sis, one may assume usually that the intra- 
cranial pressure is beyond control of 
ordinary methods; and immediate opera- 
tion, whether there has been a _ noted 
general improvement from the preliminary 
support or not, may be considered the only 
hopeful procedure. 

The question of medication Is a major 
problem. Suffice it is to say that all seda- 
tion should be avoided whenever possible. 
Patients with head injuries are notoriously 
restless, and when the restlessness is 
attributable to increased intracranial pres- 
sure, it may be controlled by a combination 
of the above methods. However, it is often 
the result of brain damage and it is then 
that medication of the proper type must 
be employed. When the patient is uncon- 
scious and shows but a moderate degree of 
restlessness, good nursing care alone will 
take care of the situation. When the 
restlessness proceeds beyond this stage, 
medication cannot be avoided. Paralde- 
hyde in doses of 2 to 4 dr. by rectum or 
mouth is a most satisfactory drug. If this 
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fails to obviate the situation, sodium 
luminal may be used in dosages of 3 gr. by 
injection. Should the restlessness continue 
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concerning their importance when the 
fracture is severely comminuted as is true 
in the majority of these cases. A pre- 


Fic. 4. Herniating lacerated brain tissue 
complicating a right parietal compound 
fracture. 


to be unabated, the condition may be 
uncontrollable by the usual simple drugs. 
Although morphine is contraindicated gen- 
erally, due to its known aggravating 
influence on the intracranial pressure and 
its depressing effect on the respiratory 
center, such stronger medication appears 
to be absolutely necessary in some in- 
stances. Repeated dosages of paralde- 
hyde in conjunction with small dosages 
of morphine, 9 to 2 gr. have given ex- 
cellent results without evidence of any dil- 
atorious effects. Tetanus antitoxin of 1500 
units should be given after the proper pre- 
cautions against sensitivity have been 
taken. Chemotherapy must be started at 
once. At this point it may be assumed that 
the supportive measures have achieved the 
desired purpose, and if the optimum time 
for surgical intervention has been reached, 
any further delay will be harmful. 

En route to surgery x-ray examination 
may be undertaken. Portable films are 
usually worthless, but a good lateral and 
posterio-anterior view can be obtained 
with most equipment without removing 
the patient from the truck. Here again, 
the value and necessity of preoperative 
skull plates have been the subject of much 
discussion. There is no question in my mind 


Fic. 5. New bone formation two years post- 
operatively. 


operative knowledge of the extent and 
number of the fragments is an advantage. 
In gunshot wounds or when other types 
of foreign bodies are suspected of being 
retained, x-ray examination is mandatory. 

Before operation the head is shaved 
under sterile precautions as completely as 
possible. The scalp is then washed with 
green soap and rinsed with alcohol. When 
an anesthetic is necessary, it has to be 
administered before attempting to prepare 
the head because of lack of co-operation 
on the part of the patient. 

Concerning the anesthetic itself, the 
same principles hold true as with respect 
to medication. A general anesthetic is 
avoided whenever possible and as most 
of the patients are unconscious, the deci- 
sion is made automatically. When anes- 
thesia must be used, local per cent 
novocain with 6 drops of adrenalin per 
ounce is the first choice. It is most satis- 
factory in conscious patients who will 
co-operate. For many, however, it is a 
severe ordeal and a tremendous strain. 
In the semicomatose patients, local anes- 
thesia is not ideal. The patients do not 
experience pain but often cannot maintain 
a fixed position and become difficult to 
control. Since they are clouded mentally, 
reassurance by the surgeon has no effect, 
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and since a general anesthesia must be 
resorted to finally, time is saved by using 
it from the beginning. Of the general 


Fic. 6. Penetrating wound of the right 


front skull. 


anesthetics, drop ether is the best. Usually 
only a small amount is necessary and a 
competent anesthetist is able to carry the 
patient on a light level. Ether increases 
the intracranial pressure, but this fact 
although a disadvantage, does not con- 
traindicate its use. Intravenous pentothol 
Is satisfactory, but must be used with care 
due to the depressing effect upon the 
respiratory center. I have preferred the use 
of this drug in head cases demanding less 
extensive procedures. 

III. Operative Stage. The head and 
neck are supported by a small pillow in 
position for the correct approach. The 
scalp is prepared with any of the several 
well known antiseptic solutions. One is 
probably as good as the next, but cleansing 
with ether followed by iodine and then 
alcohol was the procedure used in this 
series. Strong antiseptics should not be 
poured directly into a gaping wound due 
to the possibility of causing further tissue 
destruction. The operative field is then 
draped carefully. The scalp incision de- 
mands thought and will vary with each 
particular case. When the laceration is 
extensive or directly overlies the point of 
fracture, the approach is made there best, 
even though extension of the incision may 
be required. On the other hand, when the 
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scalp wound is comparatively small in 


relation to the skull involvement, or the 
depressed area is at some distance from the 


Fic. 7. Postoperative skull defect. 
Same case as Figure 6. 


scalp wound, it is better to turn down a 
curved flap from above. Also in frontal 
lesions where greater exposure is needed, a 
flap incision above the hair line has a more 
desirable cosmetic effect. Occasionally, 
cases of this classification, but not of such 
major proportions, will have undergone 
some surgical intervention several days 
before being transferred. This intervention 
is characterized most often by the suturing 
of the scalp laceration. When such an 
incident has taken place, an interval of 
time must be allowed to elapse. During this 
interval, intensive chemotherapy is in- 
stigated and the interval itself must be of 
sufficient length for complete healing before 
the final procedure ts carried out. 

A curved incision above the laceration is 
demanded as a further precaution against 
infection. In gunshot wounds which have 
been fired from a short distance, and the 
wounds which have resulted in destruction 
of extensive area of the scalp, or which 
require wide scalp débridement are best 
handled by the tripod incision as advocated 
by Cushing and others to allow for the 
proper closure. At any event, following 
sufficient exposure, the skin edges are held 
in position by self retaining rake retractors, 
and thus fewer scalp clamps are required. 
Any means which can be used to lessen 
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further disturbances of the blood supply 
should be fully utilized. Complete débride- 
ment of the skin edges must be accom- 
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either by underfracture of the inner table 
with overlapping of the outer table or by 
interlocking at the apex of the depression. 


Fic. 8. Extensive right frontal skull fracture. 


plished before proceeding further, and the 
contaminated instruments should be dis- 
carded. Ideally, the surgeon would prefer 
to attack his problem from the center of the 
involved area, working toward the periph- 
ery as the destroyed and potentially 
infected tissue is removed in a concentric 
manner. This cannot be accomplished in 
most instances because ordinarily the first 
presenting tissue is the herniating portion 
of the brain. This mass Is always edematous, 
hemorrhagic and in various degrees of 
necrosis, depending upon the factors of 
time and the disturbance in the blood 
supply. This tissue is removed readily by 
suction. Considerable bleeding may occur, 
but can be controlled by packing with 
cotton pledgets, muscle packs, and by 
clipping the larger vessels. After removal 
of this mass, the extent of the fractured 
area Is exposed fairly completely. 

It is to be noted that very frequently the 
fracture will be a much more extensive 
affair than one would have supposed. This 
will be found to be true particularly with 
respect to the inner skull table. The bony 
edges are encountered and these are 
removed by elevating the fragments and 
then lifting them out. Occasionally, the 
depressed pieces are interlocked and the 
entire fractured portion is tmmobilized 


Fic. g. Slight bone regeneration is present. 
Same case as Figure 8. 


When this situation presents itself, it is 
necessary to remove a small amount of 
bone at the edge of the fractured site in 
order to place the elevator in a workable 
position. All fragments which are detached 
definitely and comminuted or in which the 
blood supply has been affected should be 
removed. Following this step the fractured 
edges of the intact skull are trimmed by 
means of the rongeur. Major bleeding may 
occur from the deploic vessels, but it can 
be controlled by simple packing or by the 
use of bone wax. Bone wax should be used 
sparingly due to the fact that infection 
might be encouraged by blocking off these 
spaces. At times a large bony area such 
as the squamous portion of the temporal 
bone with linear fracture lines running well 
into the base may be involved. If this entire 
area was removed, it would leave a tre- 
mendous defect; and since the blood supply 
is not embarrassed greatly, the fragmented 
mass may be elevated or pried back into 
position and the edges simply freshened. 
With removal of the fragments, extra dural 
clots or even large hematomas may be 
encountered. The suction will remove these 
and expose adequately the lacerated dura 
beneath. The contaminated and frayed 
edges are removed completely and silk or 
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cotton retracting sutures are placed stra- 
tegically in order to expose the cortex 
sufficiently. Further extension of the expo- 


débridement of left occipital 
fracture. 


sure may be justified by incising the dura 
for the purpose of correctly evaluating the 
amount of brain damage. The cortex will 
range in color with relationship to the 
severity of the injury from a pink injection 
to the deep reddish purple of an over-ripe 
plum. The landmarks may be beyond 
recognition, but a gradual line of demarka- 
tion from normal to involved brain can be 
noted as the color fades from the center of 
destruction to the periphery. The differ- 
entiation between viable and destroyed 
tissue may not be determined by color 
alone. Destroyed cerebral tissue is friable 
and can be removed by a suction of 
moderate force with ease. It is essential 
that débridement be complete, although as 
little viable cerebral tissue as possible 
should be removed. Especially is this true 
in the localized functional regions of the 
parietal and temporal lobes, particularly 
areas 4 and 6 bilaterally, and 39 through 42 
on the speech side. Therefore, the surgeon’s 
judgment must be guided by the factors of 
viability, location with reference to the 
possibility of future neurological sequelae 
and potential infection. Fragments of 
foreign bodies embedded deeply present a 
more serious problem and are major threats 
with respect to infection. Retained foreign 
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bodies are often the focus when fatal 
infection follows. The relative location and 
number are determined by the x-ray, but 


moval of subdural hematoma. Same case 
as Figure to. 


actual contact may require an intensive 
search. The tract of entry is the initial 
landmark and exploration by suction along 
this tract is the most satisfactory method. 
It is here that severe hemorrhage is likely 
to occur or the complication of rupturing 
into a ventricle. In gunshot wounds the 
foreign body may penetrate more closely to 
another part of the skull surface and in 
such cases it is preferable to make the 
approach at the nearest point to that body. 

There has been some controversy con- 
cerning the use or irrigation in these 
potentially infected wounds. Coleman and 
others who have had much experience in 
the treatment of these cases advocate 
strongly the copious use of fluids, either 
saline or Ringer’s solution, as an irrigating 
substance. On the other hand, Munro is of 
the opinion that the use of irrigation is 
contraindicated. Smaller fragments and 
clots will be washed out readily but this 
can be accomplished just as easily by 
débridement and with less danger of the 
spread of organisms. Also, in order to 
fulfil the purpose of irrigation, the solution 
must be used with force, which in itself 
may insult further previously traumatized 
brain and drive contaminated fluid into 
clean meningeal spaces. Possibly there is 
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greater satisfaction in viewing an irrigated 
cerebral wound with its cleaner general 
appearance as compared with a similar one 
which has been débrided solely by the use 
of suction and cautery, but needless to 
say, this does not hold that the former has 
less chance of becoming infected. At any 
event, what advantages irrigation may 
offer appear to be inconclusive, and on this 
basis the patients in this series were treated 
entirely without its use. 

Thorough débridement of the brain will 
result frequently in a gaping defect with 
blood welling quickly from its depths, and 
reflooding as rapidly as it can be removed. 
Larger vessels are located with the aid of 
the suction and are controlled by the 
cautery or clips. However, the general ooze 
from many tiny bleeders cannot be arrested 
by these means. Pieces of sterile muscle, 
chewed up a bit by the scissors, and 
cottonoid packing placed with slight but 
firm pressure are valuable adjuncts for 
hemostasis. Seemingly large cavities will 
tend to close themselves or gradually 
reduce in size as such packing is removed 
slowly. When all bleeding points have been 
stopped completely, closure of the wound is 
undertaken. In this type of case it is not 
likely nor is it desirable that the dura be 
closed tightly, but as great an extent of the 
dural edges as is possible without tension 
should be approximated with interrupted 
silk or cotton sutures. A dural defect may 
be left open in most regions. However, with 
involvement of the frontal bone when there 
has been an extension into the paranasal 
sinuses even though that extension is by a 
single linear crack, the dural defects in that 
region must be repaired. Muscle or fascial 
grafts are quite satisfactory, and if placed 
properly, they will prevent a spinal fluid 
leak. Most agree that a spinal fluid leak 
into the sinuses is an unfortunate com- 
plication and results in a high incidence of 
postoperative infection. The skull defect is 
walled off for the interval required in 
closing the scalp and the aponeurosis and 
skin are closed tightly with interrrupted 
sutures in the manner of the usual bone 
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flap. The wound is closed without drainage. 
Dry sterile dressings padding the operative 
field and held in position by means of an 


Fic. 12. Right front compound depressed fracture. 


Ace bandage are applied. The Ace bandage 
covering the entire head is an excellent 
way of immobilizing the dressing and 
preventing it from slipping; furthermore, 
it can be regulated for any required amount 
of pressure. An important point which is 
occasionally overlooked is the protection 
of the ears against the mastoid processes. 
Compression against these bony promi- 
nences may result in sloughing of the soft 
tissues. Supportive measures such as in- 
travenous fluid or blood might have been 
carried on during the operation. If not, 
continued support Is next given, depending 
upon the systemic need. When moved from 
the operating table, the patient is placed 
with his head at the foot of the bed, thus 
allowing greater convenience and less 
handling when the dressing is to be 
examined. 

IV. Postoperative Phase. The final stage 
has been reached and the patient’s future 
course will depend upon the prevention or 
control of the immediate complications 
which are bound to occur. The most serious 
is that of an increase in the intracranial 
pressure. Associated brain damage directly 
related to the initial injury probably is the 
most important single cause. Methods of 
control are no different than those de- 
scribed in the preoperative stages, and 
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recorded which will offer the surgeon a 


hypertonic solutions and the judicious use 
summary of the postoperative course at 


of fluids. The spinal pressure should be 
recorded and the fluid withdrawn slowly to 


Fic. 13. Various operative steps reveal- 
ing the extent and character of the 
fracture. Same case as Figure 12. 


produce a normal intracranial level. De- 
hydration may be a dangerous adjunct. In 
some instances in spite of attempted con- 
trol, the intracranial pressure will continue 
to increase, and when associated with a 
sharp rise in temperature, a poor prognosis 
Is to be expected. Tapping the ventricular 
system directly through the operative 
wound is a procedure which may offer some 
hope when the situation appears uncon- 
trollable, but certainly it should not be 
considered as a routine or frequent step. 
Careful observation from the neurological 
point of view is a necessity. The develop- 
ment of lateralizing signs in conjunction 
with an increase in the intracranial pressure 
is evidence warranting further interven- 
tion. One case in this series emphasizes 
well this particular point. 

The vital signs warrant detailed observa- 
tion. The temperature, pulse, respirations 
and blood pressure should be followed at 
regular periods. The routine that has been 
employed in these cases calls for the chart- 
ing, not listing, of the signs every fifteen 
minutes for the first hour, and then every 
one-half hour depending upon the patient’s 
condition. Thus, a graphic presentation is 


a single glance. An analysis of the progres- 


Fic. 14. Postoperative defect with 
some bone regeneration present. 
Same case as Figures 12 and 13. 


sion of these vital signs 1s a subject of 
sufficient importance for a separate study. 
Woodhall and several others have written 
papers dealing entirely with this matter. 

Postoperative medication follows no 
different pattern from that noted under the 
preparatory phase of treatment. The drugs 
are the same and they should be avoided 
whenever possible. Again, good nursing 
care IS a primary requisite, and in my 
opinion, has more favorable effect on rest- 
lessness than repeated sedation. The intelli- 
gent combination of both is the ideal 
choice. 

No presentation in the field of traumatic 
surgery can be complete without a discus- 
sion of chemotherapy. In many instances, 
the sulfa-derivatives have fulfilled a long 
anticipated hope in combatting infection. 
Whether this hope has reached unwar- 
ranted levels in other circumstances is a 
moot question. Certainly, chemotherapy 
should not supercede or allow any weakness 
in the thoroughness of surgical technic. 
Rather, it should assume the lead in a 
supporting capacity, essentially a prop with 
both moral and specific attributes. In the 
consideration of all our compound frac- 
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tures, most were treated with some form 
of the drug, beginning with sulfanilamide 
and progressing with each suspected ad- 


Fic. 15. Compound fracture in- 


volving frontal sinuses. 


vancement. Sulfadiazine, at the present 
writing, is supposed to have attained a 
greater value than the others and has been 
used, but due to its unavailability, not in 
this series. The application of the drug 
varies with the case. It has been our 
custom to give some form in a prophylactic 
measure. First, sulfanilamide, more re- 
cently sulfathiazol, and now sulfadiazine, 
in dosages of 60 to 80 gr. initially, followed 
by 15 gr. every six hours for one week. 
There is no evidence to substantiate the 
fact that these derivatives have been 
influential in a preventative capacity. 
Local application of sulfanilamide in the 
powder form has been advocated, and it is 
believed that cerebral tissues tolerate well 
its direct contact. In evaluating the réle 
of chemotherapy, one is aware that in 
established infection of particular types, it 
is a distinct asset approaching specific 
qualifications. When viewed from the 
aspect of prophylaxis, its status continues 
to be uncertain. However, until proved 
otherwise, the best opinion indicates that 
it should be used in this way. Of the various 
forms, sulfadiazine is thought to offer 
the most for prophylactic purposes. Dust- 
ing the wound lightly with sulfanilamide 
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powder followed by the parenteral use of 
sulfadiazine seems to be the best com- 
bination now in use. 


Fic. 16. Postoperative film. Same 
case as Figure 15. 


Immediate continued rise in the tem- 
perature postoperatively is the gravest 
single prognostic sign. When levels of 104° 
to 105°F. are reached within forty-eight 
hours, it usually indicates severe brain 
damage and the outcome may be con- 
sidered very doubtful. The first five post- 
operative days constitute the critical period, 
and if this type of case survives to the fifth 
day, the prognosis for life is usually favor- 
able. This assumption of course deals with 
the effect of brain damage alone and is 
tempered by the development of any com- 
plication. If two weeks have elapsed before 
any evidence of a fatal infection, the threat 
of direct brain trauma will have subsided. 

It makes little difference when the 
sutures are removed. If the incision is 
noticeable, a better cosmetic result will be 
afforded if they are taken out early, be- 
tween the third and fifth day. If the con- 
valescence has been uneventful and the 
period of unconsciousness has not extended 
beyond three to four days, most patients 
may be out of bed in two weeks from the 
day of operation. Prior to discharge from 
the hospital, x-rays of the skull must be 
taken. These films are to determine first, 
whether all fragments or foreign bodies 
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have been removed successfully, and sec- 
ondly, as an aid in performing any later 
operative procedure. 


Fic. 17. Compound depressed fracture of 
right frontal region. 


Symptoms arising from extensive re- 
moval of sections of the skull are present in 
many cases. The severity of these symp- 
toms is related often to the size of the 
defect and is characterized by a feeling of 
Insecurity associated with disturbances in 
equilibrium. Also, headaches and “‘sensa- 
tions of fluid flowing back and forth inside 
the head” may be severe enough to cause 
complete disability. Furthermore, pulsa- 
tions are noticeable to the patient when the 
defect is of any size and may be aggravated 
when the position of the head is changed 
suddenly. As a result of this postoperative 
symptomatology, extensive studies have 
been carried out by many in the hope of 
alleviating these complaints by further 
surgical means. Various types of fixed 
metal plates covering the bony defect such 
as silver and light steel alloys have been 
recommended, but they have proved to be 
of questionable value. Attempts with 
celluloid have been more successful, but 
by far the best result has been obtained 
from direct bone grafting. Turning down a 
portion of the outer skull table adjacent 
to the defect in the manner of any pedicle 
type graft as originated by Konig and 
Mueller, was the repair used by Bagley, 
and in general appears to be the most 
worth while procedure. It is my opinion 
that many of these cases of large defect 
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could be prevented by less extensive 
removal of bone at the time of the initial 
operation. If the rongeur Is used to trim the 


Fic. 18. Postoperative defect. Same case as 
Figure 17. 


involved bone margins carrying the resec- 
tion back far enough to insure adequate 
blood supply, much bone can be saved in 
comparison with the usual block removal. 
The main argument against this method of 
approach is the feeling that anything less 
than a radical block resection encourages 
infection. This assumption has not been 
true in these cases although this presented 
series is not a large one, and there has been 
no postoperative infection attributable to 
this source. Also, in the future, if the 
prophylactic qualifications of chemother- 
apy assume a concrete form it will give an 
added impetus to the conservative trend. 
Especially in children, regeneration may 
sometimes occur thus requiring no further 
intervention. Adults are less fortunate and 
when the defect is of major portions or the 
symptomatology marked, further repair 
must be considered. A head support 
covering the involved area is recommended 
and the type shown in the accompanying 
illustration made of a light plastic material 
has been used with good results. (Fig. 2.) 
Such a guard offers some definite advan- 
tages. Protection is afforded and perhaps 
more important, the symptoms of in- 
security are decidedly less apparent. Chil- 
dren should wear such a support for 
approximately one year, and if by that 
time there has been no evidence of regener- 
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ation, bone grafting should be contem- 
plated. In adults the length of time is 
problematical, but it can be assumed that 
the most sizable defects will have to 
undergo repair. 

Other postoperative symptomatology 
will depend on the degree of neurological 
involvement. Individuals with major cere- 
bral defects are apt to have sequelae 
varying in severity from headaches to 
major convulsions. Those whose brain 
damage has been less extensive or localized 
to the more silent regions of the brain may 
be relatively free. This has been particu- 
larly true in children, the majority of 
whom have had no persistent complaints. 
Further treatment is guided by the severity 
of these neurological manifestations. 


CASE SUMMARIES 


There are 42 cases comprising this study 
based on 1,411 hospital admissions over 
the period 1937 to 1940. Of this number, 
nineteen did not undergo operative inter- 
vention. The majority of these nonopera- 
tive cases died shortly after admission. The 
mortality rate was 100 per cent. There were 
two cases in this nonoperative group that 
survived relatively long hospital courses, 
one of three days, and the other of six days’ 
duration. 


The first case (J. N., age sixty-six) was the 
victim of an explosion. She received a left 
frontal compound fracture with complications 
of second and third degree burns. The patient 
failed to rally with supportive measures and 
although she gave no indication that her 
prognosis would be anything but hopeless, she 
lasted a longer interval than was thought to 
be possible. 

The second case (I. C., age thirty-four) fell 
three stories landing on a concrete pavement. 
The vault injury was a compound fracture 
of the right parietal area with laceration and 
herniation of the brain. There were also exten- 
sive fractures through the base with drainage 
of blood and spinal fluid from the ears bilater- 
ally. The patient rallied somewhat with suppor- 
tive treatment but the temperature continued 
to range from 102° to 104°F. On the third day, 
evidence of pneumonia developed and he 
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finally succumbed on the sixth hospital day. 
Probably this case would not have survived 
an operative procedure, but in retrospect the 
hospital course was longer than was justified 
without intervention. 


The remaining cases, twenty-three in 
number, underwent surgical intervention 
in accordance with the technic described 
above. There were three postoperative 
deaths with a mortality rate of 13 per cent. 
Of the twenty patients who survived, 
severe acute complications occurred in 
three cases, two of which were hematomas 
and one an infection. Briefly, the cases in 
which death occurred were as follows: 


Case 1. (J. V., age fourteen). The patient 
was struck by an automobile. The injury 
involved the left parietal area. There was a 
right hemiparesis. The diagnosis was cerebral 
concussion, compound comminuted depressed 
fracture of the left vault with laceration and 
herniation of the brain, and a compound frac- 
ture of the left base. The patient was in 
profound shock. He rallied with supportive 
measures. A total débridement was performed 
approximately twelve hours after admission, 
but he failed to continue satisfactorily and 
succumbed on the third postoperative day. 
There was no infection present. 

Case u. (J. P., age sixty.) The patient 
was injured in an automobile accident. The 
vault injury involved the high frontal region 
of the skull. The patient was in profound 
traumatic shock. The diagnosis was cerebral 
concussion, compound comminuted depressed 
fracture of the vault with laceration and hernia- 
tion of the brain and fracture of the left 
femur. Improvement was noted after the 
administration of supportive measures. Sur- 
gical intervention was performed ten hours 
after admission. Postoperatively the patient’s 
general condition failed to hold a satisfactory 
course. He became worse progressively, his 
course was characterized by cardiorespiratory 
failure, and he died on the sixth postoperative 
day. 

CasE ur. (J. E., age twenty-four.) On 
May 11, 1939 this patient was shot twice in 
the head at close range. On admission, he was 
found to be irrational and extremely restless. 
The pulse was 54, the blood pressure 104/68 
and the respirations rapid but regular. The 
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diagnosis was a gunshot wound of the head 
with a compound, comminuted depressed frac- 
ture of the skull, right parietal with retained 
foreign bodies. There was some gradual re- 
sponse to supportive treatment. X-ray exam- 
ination revealed a retained bullet in the 
midbrain region. Surgical intervention was 
carried out with total débridement approxi- 
mately eighteen hours after admission. Several 
unsuccessful attempts were made to remove 
the deeply embedded bullet shown in Figure 3. 
It was found to have penetrated closely to the 
right lateral ventricle. Accordingly, when it 
was not located easily, further attempts were 
discontinued because of the danger of ruptur- 
ing the ventricle wall. It was considered better 
judgment to attempt removal at a second 
sitting from a temporal approach. A small 
drain was inserted in the line of closure. Post- 
operatively, chemotherapy was pushed inten- 
sively, and on the fourth postoperative day 
the temperature and pulse were normal and the 
patient had regained consciousness. On the 
seventh day postoperatively there was a full 
blown meningitis. The temperature had risen 
to 105°F. and the spinal fluid showed 6,000 
white cells, with a positive culture for non- 
hemolytic streptococci. From this point prog- 
ress grew rapidly worse and the patient 
succumbed on the twelfth postoperative day 
with the temperature climbing to 108°F. 
Postmortem examination revealed the bullet 
to have lodged in the middle fossa behind the 
Gasserian ganglion. The tract showed that the 
bullet had barely missed the ventricular wall, 
having penetrated the subarachnoid space but 
not the dura. There was an extensive menin- 
gitis radiating from this focus involving the 
entire basilar surface of the brain. This case 
emphasizes the necessity of complete surgical 
debridement including the removal of foreign 
bodies. Chemotherapy under the circumstances 
was useless. The patient’s postoperative course 
was such as to have led me to believe that he 
would have survived had the bullet been 
removed and in retrospect it would have been 
better judgment to have made further attempts 
in spite of the proximity to the ventricular wall. 


The following cases are presented in a 
summary form. They have been selected 
from the survival group in an attempt to 
illustrate particular points emphasized in 
the discussion. 
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Case Iv. (S. P., age eight.) The patient was 
struck by a truck March 29, 1938. He was 
moved immediately to a local hospital where 
the diagnosis was noted as cerebral concussion, 
compound comminuted depressed fracture of 
the right parietal skull vault, laceration with 
herniation of the brain and severe traumatic 
shock. He responded to supportive treatment 
and eighteen hours after his injury he was 
transferred twenty-five miles for operation. On 
admission he was found to be stuporous; the 
pulse was 100, the blood pressure 100/58 and 
the respirations were regular. There was some 
left paresis associated with increased peripheral 
reflexia. Figure 4 illustrates the region of the 
injury showing the herniating brain extruding 
from the wound. Total débridement was per- 
formed soon after admission. The patient’s 
postoperative course progressed satisfactorily 
without any major complications. He was 
discharged on April 27, 1938. There was at 
that time a slight left hemiparesis involving 
the lower face as well as the extremities. 

Follow-up record indicated that on October 
16, 1938 this patient had no subjective com- 
plaints. He wore a supportive shield over the 
bony defect without difficulty. He was said 
to be a behavior problem and was getting into 
trouble constantly. Examination revealed a 
slight residual left central facial paralysis with 
some exaggeration of the left peripheral 
reflexes. Since then he has become less of a 
behavior problem and has done well in school. 
The physical findings remain about the same 
and there is no motor weakness. The post- 
operative defect has filled in markedly. Figure 5 
is an illustration of a film taken two years 
postoperatively. New bone formation is pres- 
ent and the bony defect is shown to be receding. 
This case is an example of the advantage in 
transporting patients to an adequate base for 
proper treatment. Also it shows the ability of 
bone regeneration in children. A plastic pro- 
cedure will not be necessary in this particular 
case. 

Casev. (J. G., age forty-two.) On October 
13, 1939, the patient, an iron worker, was 
struck on the head by a wrench which was 
dropped a distance of sixty to seventy feet. 
The handle penetrated through his cap and 
became embedded at a depth of three inches. 
The wrench was pulled out by a fellow-work- 
man who noticed a sudden gush of blood. On 
admission to the hospital the patient was 


v 
i 
} 13 
| 
j 
4 
~ 


q 


New Series Vor. LVII, No. 3 


irrational, extremely restless and had three 
generalized convulsions. Examination of the 
head revealed a laceration approximately one 
and one-half inches in extent in the right 
frontal region almost to the midline. The 
wound was oozing slightly. No adequate 
neurological examination could he performed 
due to the patient’s condition. Immediate 
operation was considered the only procedure 
of choice. En route to the surgery, one lateral 
film (Fig. 6) was taken without removing the 
patient from the truck. It revealed the extent 
of the depressed comminuted fragments, and 
showed that there were no deeply retained for- 
eign bodies. On exploration, a large hematoma 
involving the subdural space and extending 
into the right frontal lobe was evacuated. The 
tract of the wrench was found to have been 
oblique in direction, penetrating the falx and 
entering the left frontal lobe. One fragment 
placed superficially had ruptured a venous 
emissary at the junction of the sagittal sinus. 
A total débridement was performed with the 
patient receiving support throughout the oper- 
ation. The diagnosis was cerebral concussion, 
compound comminuted depressed fracture of 
the skull, laceration of the brain and acute 
subdural hematoma. Postoperatively, the ex- 
treme restlessness continued unabated until it 
was controlled by paraldehyde together with 
small dosages of morphine. Consciousness was 
regained on the third postoperative day and the 
remainder of the hospital course until his 
discharge on the twenty-first hospital day 
remained uneventful. 

Repeated follow-up neurological examina- 
tions failed to reveal any abnormal findings. 
Subjectively, the patient complained of inter- 
mittent headaches and dizzy spells which 
became gradually less over the next year. He 
showed evidence of a change in personality 
and although he had been a heavy drinker 
always, this addiction became uncurbed. He 
developed pneumonia and died on January 11, 
1941. This case illustrates the complication 
of an acute subdural hematoma associated 
with rupture of a large venous vessel. It 
emphasizes the necessity of immediate opera- 
tive intervention. Also it suggests the unfor- 
tunate sequelae which develop from bilateral 
frontal lobe involvement. Figure 7 shows the 
size and location of the post-operative defect. 

Casevi. (E.N., age nine.) The patient was 
injured in a coasting accident on March 12, 
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1939. On admission the pulse was 140, the 
respirations 40, the blood pressure unobtainable 
and the color was poor. The diagnosis was 
cerebral concussion, compound comminuted 
depressed fracture of the right frontoparietal 
skull, laceration and herniation of the brain 
with severe traumatic shock. There was a 
considerable loss of blood from the lacerated 
brain and the supportive therapy included two 
transfusions. The general condition improved 
and a total débridement was carried out three 
hours after admission. It was noted that 
approximately one-third of the right frontal 
lobe was destroyed. Figure 8 is a preoperative 
film which shows the location and extent of the 
fracture. 

Follow-up records noted the presence of 
intermittent headaches, nervousness and irrita- 
bility for the first four months after discharge. 
Repeated neurological examination failed to 
reveal any neurological abnormal signs. A 
shield was worn over the skull defect without 
any difficulty. Figure 9 shows some evidence of 
bone regeneration, but it has not been of 
sufficient degree to offset the need of a plastic 
repair. 

This case illustrates the necessity of early 
intervention in those patients with marked non- 
localizing hemorrhage. Also it represents the 
type of case requiring further plastic repair 
when the size of the defect is too great to 
respond to natural bone regeneration. 

Casevu. (E. R., age thirteen.) On Novem- 
ber 19, 1939, the patient was struck on the head 
by a heavy pulley which dropped thirty feet 
from the roof of an ice house. He was brought 
to a local hospital where he was found to be 
unconscious and in shock. Supportive treat- 
ment was given with a favorable response. 
When the general condition warranted moving 
he was transferred for operation, a distance of 
thirty miles. 

On admission it was noted that he was 
stuporous but otherwise in relatively good 
condition. The blood pressure was 122/60, 
pulse was 92, and the respirations were regular. 
The peripheral reflexes were found to be 
depressed throughout. The right pupil was 
greater than the left but there were no other 
abnormal neurological signs elicited. The 
diagnosis was cerebral concussion, compound 
comminuted depressed fracture of the left 
occipital vault, with laceration and herniation 
of the brain. The patient was brought to 
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surgery ten hours after admission and total 
débridement of the left occipital wound was 
performed. Intravenous support was adminis- 
tered throughout the procedure. Postopera- 
tively, the patient’s progress appeared to be 
satisfactory. He regained complete conscious- 
ness and the pupils became equal. The tem- 
perature remained elevated from 100° to 
103°F. and finally on the fifth day he became 
increasingly irritable. This irritability was 
followed closely by several convulsions of the 
Jacksonian type which started with twitchings 
of the right face and then rapidly involved the 
entire body. Each succeeding convulsion be- 
came more severe. Lumbar puncture was done 
showing an initial pressure of 400 with clear 
fluid. A diagnosis of subdural hematoma was 
made. A craniotomy was performed on the left 
side and approximately 100 cc. of encapsulated 
thick, xanthrochromic fluid was removed. 
Postoperatively, the temperature dropped to a 
normal level within a short period. The 
hospital course from this point was uneventful 
and the patient was discharged on December 
16, 1939. Figure 10 shows the size and location 
of the occipital postoperative defect, which is 
indicative of the severity of the injury. Figure 
11 shows the site of the secondary operation for 
removal of a complicating subdural hematoma. 

Follow-up records for the first year post- 
operatively indicated that the patient com- 
plained of headaches for the first three months. 
He was irritable and nervous. More recently 
he has been doing satisfactorily in school. 
Repeated neurological examinations have re- 
vec'ed a continued discrepancy in the size of 
the pupils, the left being larger than the right. 
The occipital cerebral lesion was above the 
calcarine fissure and there has been no residual 
visual field impairment. This case is an example 
of an associated subdural hematoma which did 
not become manifest until several days follow- 
ing the initial operation. Further surgical 
repair will be necessary to close the bony 
defect in spite of the absence of referable 
symptomatology. 

Case vi. (F. K., age sixteen.) The patient 
was struck by an automobile October 30, 1940 
and brought immediately to the hospital. On 
admission the diagnosis was cerebral concus- 
sion, compound comminuted depressed fracture 
of the right frontal bone and laceration and 
herniation of the brain. The blood pressure was 
100/40, the pulse was 92 and the color was 
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poor. He was given supportive therapy and 
operated upon twelve hours after admission. 
Figure 12 is a film taken en route to the surgery 
showing the depth and extent of the depressed 
fragments. Figure 13 shows sketches of various 
steps of the operative procedure. The first one 
shows the location of the wound with the 
extruding cerebral tissue. The second sketch 
was made after removal of the herniating 
cerebral mass and reveals a small extradural 
clot and what appears to be a simple gutter- 
type depressed fracture. The third sketch 
illustrates the dural tears before débridement 
had been carried out. The postoperative 
course was uneventful excepting for a rise 
in temperature to a level of 102°F. over the 
period of the fifth to the ninth postoperative 
day. Chemotherapy which had been given for 
prophylactic purposes was discontinued result- 
ing in an immediate response by the fall of the 
temperature to a normal level. Repeated 
neurological examinations failed to elicit any 
abnormal findings. The patient was finally 
discharged on the twenty-second hospital day 
free of complaints. 

Follow-up records covered a period of ten 
months during which the patient has had no 
complaints. The most recent x-ray check-up 
(Fig. 14) shows evidence of bone regeneration. 

This case is an example of the aid that may 
be derived from a single x-ray film when the 
inner skull table is more extensively fractured 
and depressed than was supposed. The pre- 
operative film (Fig. 12) evaluated more closely 
the severity of this lesion than was possible 
either by direct palpation or exposure. More 
value would have been derived, of course, had 
some of the fragments become widely separated 
and isolated. Also, this case is a good result 
from the point of view of minimal bone resec- 
tion. Evidence of regeneration is present and 
any further repair will not be necessary. 

Case 1x. (E. H., age twenty-four.) The 
patient was admitted on December 6, 1938 
within a few minutes after sustaining the 
injury and was found to be in traumatic shock. 
Shortly after admission the patient had two 
severe generalized convulsions. The diagnosis 
was cerebral concussion, compound com- 
minuted depressed fracture of the skull 
involving both frontal bones with extension 
into the frontal sinuses and laceration and 
herniation of the brain. Blood and spinal fluid 
drained from the nostrils, The patient rallied 
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with support and was operated upon ten hours 
later. Both frontal lobes were found to be badly 
lacerated in the midline, and there was a 
hematoma present of moderate size. A total 
débridement of the brain and dura was carried 
out in the usual manner. There were two large 
fragments (Fig. 15) which were found to 
extend into the frontal sinuses and to involve 
both orbits. The blood supply to these frag- 
ments was considered to be adequate and they 
were therefore not totally resected. Accord- 
ingly, the bony edges were débrided and the 
fragments elevated. The dural defects were 
repaired with muscle grafts and the wound was 
closed without drainage. The patient made an 
uneventful recovery and was discharged on the 
twenty-fifth hospital day. 

The follow-up records showed that she 
suffered from headaches and dizzy spells of an 
intermittent character for six months. Re- 
peated neurological examinations failed to 
elicit any abnormal neurological signs. The 
patient, a nurse, returned to her work and has 
carried on continuously without any difficulty. 
This case illustrates the advisability of saving 
large fragments when the blood supply has not 
been affected markedly. Also, it emphasizes 
the advisability of the repair of all dural 
defects in the region of the paranasal sinus. 
Figure 16 demonstrates the condition of the 
operative site one year postoperatively. Marked 
regeneration of the bone is evident and no 
further repair is contemplated. 

Case x. (J. Q., age nine.) The patient was 
struck on the head on June 8, 1940, by a 
thrown baseball bat and brought immediately 
to the hospital. On admission he was found to 
have regained consciousness and his general 
condition was considered relatively good. He 
was given supportive treatment with prompt 
results. X-ray examination was performed 
(Fig. 17) and the patient was brought to 
surgery for operation shortly afterward. The 
diagnosis was cerebral concussion, compound 
comminuted depressed fracture of the right 
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frontal skull vault and laceration with hernia- 
tion of the brain. A total débridement was 
performed. Postoperatively, the patient’s hos- 
pital course was uneventful and he was dis- 
charged on the twenty-first hospital day. Figure 
18 illustrates the size of the postoperative 
defect. This film was taken approximately 
six months postoperatively. There has been 
no evidence of any satisfactory attempt of 
bone regeneration during this period; conse- 
quently a plastic procedure will be necessary. 

Follow-up records showed that the patient 
has suffered from headaches and some dis- 
turbance in equilibrium. A head shield has 
been worn with relief of the symptomatology 
associated with insecurity. The patient has 
done satisfactory work in school. There have 
been no residual abnormal findings noted in 
repeated neurological examinations. 


SUMMARY AND CONCLUSION 


A review of forty-two cases of major 
compound fractures of the skull vault 
associated with severe laceration of the 
brain has been presented. The study was 
based on 1,411 hospital admissions for 
craniocerebral injuries covering the period 
from 1937 to 1940. The réle of the time 
element with respect to operative inter- 
vention and the factor of transportation 
have been reviewed. The principles of 
operative technic and the essential steps of 
the postoperative care have been outlined. 
Cases selected principally from the survival 
group for the purpose of emphasizing 
particular points in the discussion have 
been offered and the course of each sum- 
marized briefly. There have been no 
extensive changes advocated with respect 
to the neurosurgical technic, but a more 
conservative operative approach, as carried 
out in this series, has been suggested. 
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A SYSTEM FOR THE MANAGEMENT OF ACUTE 
HEAD INJURIES* 
BASED UPON 1,000 PERSONAL CASES 


Mark ALBERT GLASER, M.D. 
Neurological Surgeon, Cedars of Lebanon Hospital 


LOS ANGELES, CALIFORNIA 


HOUGH operations upon the skull 

were performed in prehistoric times, 

the first recorded contribution to 
cranial surgery was that of Hippocrates 
(460-370 B.c.). Some of these early surgeons 
were extremely radical in their operative 
procedures, elevating all depressed frac- 
tures, separating linear fractures and 
drilling multiple holes in the lines of 
fractures. There operative mortality was 
extremely high being in the neighborhood 
of go per cent. 

Dieffenbach,! in 1848, stated: ‘For 
many years | have feared more the opera- 
tion of trephining than the outcome of 
cases of head injury which have come under 
my observations. Indeed, I have regarded 
the operation as a certain method of killing 
my patients.” The handicaps resulting 
from poor operative technic, the belief that 
laudable pus was essential to the healing of 
wounds and an inadequate understanding 
of brain physiology were sufficient to dis- 
courage most of the surgeons who ventured 
into the field of brain surgery. 

One by one these problems were solved. 
Lister introduced antisepsis in 1865. That 
the functions of the brain could be localized 
in the cerebral cortex was promulgated in a 
somewhat fantastic form by Gall (1757- 
1828), as organology or cranioscopy, and 
by his pupil, Spurzheim, as phrenology. 
Exploited by quacks and charlatans, phre- 
nology soon became an object of derision 
among scientific men. Fritsch and Hitzig, 
in 1870, were the first to show that local 
body movements and convulsions could be 
produced by stimulation of definite areas 


in the brain and that the removal of these 
areas would produce paralysis. Motor 
aphasia was localized by Bouillaud, in 
1825, and verified by Broca in 1861. Focal 
epileptic spasma resulting from cerebral 
lesions were described by Bright (1836) 
and Jackson (1875) Ferrier (1876), Flechsig 
(1876) and Munk (1877) verified this work 
from an experimental standpoint, and also 
charted the sensory and motor areas; while 
Charcot and Pitres (1895) considered this 
problem from a clinical and pathological 
viewpoint. 

The earlier brain surgeons, among whom 
were Macewen and Horsley, in England, 
E. vonBergmann, in Germany, and Fitz- 
simmons, Detmold, Keen and Abbe, in 
the United States, were still without the 
knowledge of the physiology and mecha- 
nism of increased intracranial pressure. 

In 1go1, Kocher,? and in 1902 Cush- 
ing** presented their experimental study 
on acute head injuries. Then for the first 
time a scientific basis was established for 
therapy in such cases. Surgery again held 
sway. The time honored subtemporal de- 
compression was introduced. It seemed at 
that time that the entire problem of the 
treatment of head injuries was solved. The 
mortality was considerably reduced being 
in the neighborhood of 30 to 40 per cent. 
In 1905, Quincke®® introduced lumbar 
puncture as a diagnostic and therapeutic 
measure. DeQuenu,’ prior to 1912, and 
Jackson,* in 1922, utilized this method for 
the treatment of head injuries. In 1g19, 
Weed and McKibben’ paved the way for the 
clinical use of dehydrating agents. Soon 
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these two methods, spinal puncture and 
dehydration, were merged and became the 
accepted method of therapy. This resulted 
in a further reduction of the mortality, 
which now ranged in the neighborhood of 
7 to 16 per cent. During the period from 
191g to 1930, the value of spinal puncture 
was the subject of considerable debate, but 
there was a general tendency to favor its 
use. 

Between 1930 and 1933, Coleman” and 
Dandy"! began to realize the futility of this 
combination type of therapy in cases of 
hemorrhage, and being of the opinion that 
many hemorrhages were overlooked, ad- 
vised a more radical use of multiple burr 
openings. Under the present existing sur- 
gical technic, these operations can be 
performed without mortality. 

It is the purpose of this paper to point 
out that certain time established facts 
relative to the treatment of head injuries 
must be discarded and to suggest a 
simplified system of treatment. By classify- 
ing our head injuries according to varia- 
tions of intracranial pressure, a more 
accurate diagnosis can be made and the 
regimen of treatment may be more scien- 
tifically carried out. By this means, it will 
be possible to readily differentiate the 
surgical from the nonsurgical case and more 
accurately outline the therapy for each 
group. 

Even though we talk and write con- 
siderably about increased intracranial pres- 
sure in head injuries, the exact cause of this 
intracranial pressure is still a subject of 
debate (Shapiro and Jackson,” Rand and 
Courville,!? Howe,!4 Weed, !® Lehman and 
Parker,!” Pilcher’). 

The sole purpose of all diagnostic 
procedures in the care of acute head 
injuries is to determine whether or not 
an operable hemorrhage is present. Surgery 
is only indicated for hemorrhage and not 
for increased intracranial pressure due to 
brain damage. Increased intracranial pres- 
sure is not associated with all cases of head 
injury, and as a matter of fact, the majority 
of patients who die do so with a low 
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intracranial pressure. The experimental 
studies of Brown and Russell,” have 
demonstrated death from concussion with- 
out increased intracranial pressure. Con- 
sequently, to dehydrate indiscriminately 
every patient with a head injury who enters 
the hospital is without a scientific basis. 

We have long assumed that the varia- 
tions of pulse, blood pressure, respiration, 
pulse pressure and temperature are diag- 
nostic of increased intracranial pressure. It 
has been our experience and the experience 
of others that such variations are not 
diagnostic of the rise of intracranial pres- 
sure and that the only accurate means of 
determining this rise is by spinal mano- 
metric readings. The variations of these 
clinical signs show the status of the patient, 
but they have no particular diagnostic 
value in determining the intracranial pres- 
sure. A massive intracranial hemorrhage of 
sufficient size to cause the death of a 
patient will always have an elevated intra- 
cranial pressure at some stage. It must be 
remembered that a patient may die from 
brain damage alone, and further, a small or 
large hemorrhage may occur with con- 
siderable damage. So it is quite evident 
that the removal of blood, even though it 
is a large clot, will not always save the life 
of the patient. It is only when the brain 
damage is of a nonfatal severity that the 
removal of hemorrhage will save the life 
of the patient. 

Though the limitation of fluid intake 
has long been considered a means of 
reducing intracranial pressure, the work 
of Gurdjian, Webster and Sprong, as 
well as our own experience, has indicated 
that the limitation of fluid intake is not 
of particular value in the reduction of 
intracranial pressure. 

With these fundamental points in mind, 
let us now follow a hypothetical case of 


head injury: Immediately after the injury 


the patient is usually in shock. The signs 
of shock are well known and consist of 
rapid, thready pulse, 120 pus; short, 
shallow breathing; cold, clammy extremi- 
ties and skin; subnormal temperature; 
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diastolic blood pressure around 60; and 
pulse pressure around 50. 

The treatment during shock includes 
absolute rest. All bleeding points should be 
controlled conservatively. Heat should be 
applied in the form of warm blankets, hot 
water bags to the great vessels of the 
extremities; shock cabinets, hot enemas of 
water or coffee. The foot of the bed should 
be elevated. Caffeine, pituitrin, strychnine, 
and atropine may be administered. Intra- 
venous 10 per cent glucose should be 
utilized and transfusions are necessary if 
hemorrhage has been excessive. For rest- 
lessness the barbiturates, chloral hydrate, 
bromide and codeine are valuable. Atten- 
tion should be directed to other injuries 
and particular note should be made of the 
cervical region, especially in regard to 
motility and pain. I have frequently found 
fractures of the cervical vertebrae masked 
by severe head injuries. Hemorrhage from 
the nose should be controlled by packs. 
Hemorrhage of the external auditory canal 
should be controlled by application of 
sterile dry cotton. Extensive neurologic 
examination should not be carried out. 
Surgery of all types, either head or body, is 
contraindicated at this time. Large lacera- 
tions of the scalp or compound depressed 
fractures are to be treated conservatively 
by the application of dressings or of 
hemostatic forceps to prevent hemorrhage. 
X-rays should not be taken. Morphine and: 
dilaudid are to be avoided because they 
both are respiratory depressants; they 
change the size of the pupil and morphine 
raises the intracranial pressure. 

After shock has subsided, a complete 
neurological examination should be per- 
formed. The variations of consciousness 
should be carefully observed, increasing 
paralysis noted, the pupillary changes ob- 
served and the reflexes repeatedly checked. 
It must be remembered, however, that the 
reflex changes are not always of diagnostic 
value. Further note should be made of the 
paralysis of cranial nerves, evidence of 
meningeal irritation and the presence of 
cerebrospinal leaks in the form of rhinor- 
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rhea or otorrhea. An otoscopic examination 
is advisable in order to determine whether 
there is a ruptured tympanic membrane or 
a blue bluging drum. From a clinical stand- 
point this is indicative of basal skull 
fracture, though it is not always verified 
upon pathological examination. Ausculta- 
tion of the skull should be carried out to 
determine the presence of a bruit. This 
would be indicative of an arterial venous 
aneurysm. If there are open wounds of the 
scalp, the skull should be carefully palpated 
with a sterile gloved finger so as to deter- 
mine the presence of any depressions. 
Occasionally, depressions are so situated 
that only tangential roentgen ray films 
willreveal their existence, and palpation 
quickly verifies the diagnosis. 

During this postshock stage, primary 
suture of the scalp under local anesthesia 
should be performed if necessary. Tetanus 
antitoxin should be injected, hyperthermia 
combated with ice bags over the head, the 
great vessels of the neck and extremities, 
ice enemas given or the patient packed 
directly in ice for a period of five to ten 
minutes. If packed in ice, vigorous massage 
should be performed when the ice is re- 
moved in order to stimulate the circulation. 
In case there is a compound depressed 
fracture or a fracture through the sinuses, 
the sulfonamide compounds are indicated. 
The head of the bed should be elevated, 
chest secretions drained by posture, codeine 
and barbiturates given for restlessness; 
morphine should be used only if absolutely 
necessary. Coramine, caffeine, paredrine, 
adrenaline and ephedrine are valuable 
stimulants. The pulse, blood pressure and 
respirations should be charted every fifteen 
or thirty minutes, and rectal temperature 
recorded every one to four hours, depend- 
ing upon the seriousness of the case. 
X-rays are not particularly important 
unless we are suspicious of hemorrhage. If 
so, good portable films may be obtained to 
determine the presence of depressed frac- 
tures, whether the fracture lines cross the 
middle meningeal artery and whether a 
pineal shift can be visualized. In our hands 
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electroencephalography has been a distinct 
diagnostic aid in determining the presence 
of extradural or subdural hemorrhage. 
Specific wave patterns have been described 
by Glaser and Sjaardema.” 

In this postshock stage, we should avoid 
early elevation of depressed fracture, 
prolonged surgery of all types, protracted 
general anesthesia, irrigation of the exter- 
nal auditory canal, unnecessary moving 
of the patient, manipulation of fractures, 
airplane transportation and excessive de- 
hydration. The signs of poor prognosis are 
increasing coma, rising temperature, irregu- 
lar, rapid or Cheyne-Stokes respiration, 
increasing pulse, falling blood pressure, loss 
of sphincter control, dilated or pin-point 
pupils and absence of corneal reflexes. 

If the patient is not responding well, as 
indicated by increasing coma or paralysis 
as well as marked variations in the pulse, 
blood pressure and a rising of temperature, 
a spinal puncture should immediately be 
performed, the pressure recorded and the 
presence of blood determined. If bloody 
fluid is removed, a blood count should be 
taken. In this way, the quantity of free 
blood can be compared with subsequent 
punctures. This gives an idea whether the 
hemorrhage is increasing or decreasing. Do 
not always remove spinal fluid at this time. 
Do not dehydrate at this time because by 
so doing the spinal pressure will be reduced 
and the original pressure will not be 
recorded. Having once established the basic 
spinal pressure, further manometric record- 
ings are necessary to determine the progress 
of the patient. Based upon these variations 
in spinal pressure, the following classifica- 
tion of head injuries has been established. 
From this classification the proper therapy 
may be readily directed. Rodman and 
Neubauer”! also considered surgery in those 
cases of high intracranial pressure as 
measured by the spinal manometer. 


CLASSIFICATION OF ACUTE HEAD INJURIES 
BRAIN DAMAGE OR HEMORRHAGE 


T. Spinal Block (unusual) 
1. Posterior fossa hemorrhage 
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II. Low Intracranial Pressure (60 mm. 
water or under) 
1. Traumatic 
2. Toxic dehydration 
III. Normal Intracranial Pressure (60 to 
200 mm. water) 
IV. Intermediary Intracranial Pressure 
(200 to 300 mm. water) 
1. Reducible intracranial pressure 
2. Increasing intracranial pressure 
V. High Intracranial Pressure (300 to 
700 mm. water) 
1. Reducible intracranial pressure 
(a) Brain damage 
2. Persistent or increasing intra- 
cranial pressure 
(a) Extradural hemorrhage 
(b) Subdural hemorrhage 


(c) Intracerebral hemorrhage 


Classifications based upon gross or 
microscopic pathological findings are of 
extreme importance, but they give only 
the end results and are of no value in 
outlining therapy. It must be remembered 
that each patient has a combination of 
pathological lesions, such as contusions, 
lacerations, edema and hemorrhage. Basing 
the severity of the injury upon the period 
of unconsciousness and using this as a 
means of classification is also misleading 
and does not aid in suggesting the proper 
therapy (Glaser and Shafer?’). To utilize 
the type and location of skull fracture as a 
means of classification is of little impor- 
tance in the therapy, except when we are 
dealing with those of a depressed nature. It 
must be remembered that we treat brain 
damage and not skull fracture. 


I. SPINAL BLOCK 


In some instances a foraminal obstruc- 
tion, either by partial herniation of the 
brain stem into the foramen magnum, or by 
pressure from hemorrhage in the posterior 
fossa upon the aqueduct of Sylvius, will 
give either a partial or complete block upon 
jugular compression. Occasionally, such a 
block may appear to exist due to artificial 
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obstructions in the needle, such as blood or 
bits of dura. Consequently, the needle 
should be manipulated, and the abdomen 
compressed to determine whether the 
fluid in the manometer will rise. If such an 
obstruction is actually present, cerebellar 
explorations, or the atlanto-occipital opera- 
tions of Ody”* may be performed. There are 
a number of successful cases in the litera- 
ture reported by Briesen,”‘ Tailhefer” and 
Zimmerman.” 


Il. LOW INTRACRANIAL PRESSURE 


Traumatic. Though we have seen only 
two such patients in this series, Leriche?”"** 
reports twelve instances among seventy- 
five cases. He originally described this 
syndrome, finding a pressure of less than 10 
with the patient seated; whereas, Stultz 
and Streicher,” in the prone position, 
found pressures in the neighborhood of o 
and 2. The clinical picture consists of well 
defined frontal headaches, associated with 
nausea, vomiting and giddiness, at times 
semicoma, but frequently torpor and 
mental stupor. Associated with this picture 
may be a positive Kernig test as well as 
slight stiffness of the neck. Though these 
cases are rarely of a serious nature, the 
symptoms can be relieved by injections of 
20 to 40 cc. of distilled water intravenously 
or subcutaneously. If this is not followed 
immediately by improvement, the injec- 
tions may be repeated, or 500 cc. of 
physiological sodium chloride may be 
introduced by the same methods. Leriche 
advises that the therapeutic results should 
be checked by further manometric readings. 

Toxic Dehydration. This was present in 
this series, in several instances because of 
overenthusiastic osmotherapy and fluid 
limitation. An increase of fluid intake 
immediately cleared up the symptoms. 
These patients may become comatose and 
their temperature rise. Vomiting, sweating, 
acidosis and increased concentration of the 
blood with a very dry, thick tongue were 
prominent clinical symptoms. 
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III. NORMAL INTRACRANIAL PRESSURE 

The majority of patients with cranio- 
cerebral injuries do not have a high 
intracranial pressure. These patients get 
along quite satisfactorily with supportive 
therapy. Frequently, patients with a nor- 
mal intracranial pressure have focal neuro- 
logical signs due to localized brain con- 
tusion. These focal areas involved may 
also be determined by the electroen- 
cephalogram. Such patients usually recover 
rapidly because the brain damage is not 
extensive. Spinal drainage, osmotherapy or 
surgery are not indicated in this group. At 
times we encounter patients with or with- 
out focal signs, who have normal intra- 
cranial pressures and in addition have such 
severe brain damage that they die. A 
rupture of the Vein of Galen may also 
present such a picture (Bagley*’). Acute 
cerebral hemorrhage may be present in 
patients whose intracranial pressure is 
normal. Such patients may die from severe 
associated brain damage, even before the 
hemorrhage has reached sufficient size to be 
of clinical importance. In these instances 
the intracranial pressure will be normal 
because the hemorrhage has not reached 
sufficient size to displace the brain. The 
intracranial pressure will also be low in 
acute cases of hemorrhage, if the readings 
are taken before the hemorrhage has 
become large or in patients who are in a 
state of extremis. In patients with a 
subdural hemorrhage wherein the bleeding 
is slow and does not reach any appreciable 
size until a period of several weeks has 
elapsed, the intracranial pressure may be 
normal or high, depending upon the ability 
of this hemorrhage to compress the brain 
locally. Normal intracranial pressure in 
head injuries has been described by 
Zierold,*! Browder and Meyers,*?:** Abra- 
hamson and Mathews,** and Shapiro and 
Jackson.” 


IV. INTERMEDIATE INTRACRANIAL PRESSURE 
(200 MM.) 


Reducible Intracranial Pressure. If an 
intracranial pressure is high, and we have 
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managed to reduce it by repeated lumbar 
taps, or osmotherapy, and if the reduction 
is maintained below the limit of 200, we 
may then assume that this is not a case of 
hemorrhage. Of course, these spinal pres- 
sure findings must always be taken in 
conjunction with the clinical picture. 
Should any doubt exist, surgery is indicated. 

Increasing Intracranial Pressure. If the 
intracranial pressure is high and following 
spinal drainage the pressure is reduced, yet 
on repeated taps the pressure is found to 
have always returned to higher limits, the 
diagnosis of hemorrhage is likely. Such 
changes in spinal pressure, taken in con- 
junction with the clinical status of the 
patient, are indicative of hemorrhage and 
call for exploration. If in doubt, surgery is 
advisable. 


Vv. HIGH INTRACRANIAL PRESSURE 
(300 TO 300 MM.) 


Reducible Intracranial Pressure: Brain 
Damage. High intracranial pressure may 
be due to brain damage. This pressure may 
reduce itself spontaneously, or be reduced 
by therapy. If spinal puncture drainage, or 
osmotherapy is carried out, and the pres- 
sure remains low and does not return to its 
former heights, and in addition, the patient 
improves clinically, hemorrhage may read- 
ily be ruled out. 

Persistent or Increasing Intracranial Pres- 
sure. Brain damage alone will not always 
account for an intracranial pressure which 
returns to a high level after repeated 
reduction. This issuggestive of hemorrhage. 
When the other elements of the clinical 
picture are consistent with such a diagnosis, 
provided tumor or infection are ruled out, 
the neurological signs may localize the 
hemorrhage. Even if these neurological 
signs are of a multiple nature, hemorrhage 
should not be disregarded. A combination 
of multiple areas of brain damage, asso- 
ciated with separate hemorrhage, can give 
a number of localizing signs. Thus from 
a clinical standpoint we cannot always 
accurately localize the hemorrhage. In 
some instances a large hemorrhage will 
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be present and surgery will cure the pa- 
tient, but in other instances this hemor- 
rhage will be combined with fatal brain 
damage. 


SURGERY 


In cases of high intracranial pressure not 
associated with hemorrhage surgery is of 
no value. In such cases a subtemporal 
decompression may do more damage than 
good. These operative decompressions fail 
to reduce the pressure equally throughout 
the brain and leave a local congestion with 
swelling and edema, thereby defeating the 
purpose of the operation. The brain may 
bulge into the operative wound, cause 
additional trauma, and seal the opening 
caused by the decompression so tightly 
that if free fluid were present, it could not 
seep out even if a drain were inserted. The 
small opening itself will not permit suffi- 
cient volume of brain to protrude to cause 
a lowering of the intracranial pressure 
(Heuer,® Munro*). For these types of 
injury conservative reduction of pressure is 
indicated. 

Mass displacing lesions, secondary to 
trauma, may be due to hemorrhage or to 
subdural collections of fluid. The hemor- 
rhage may be located extradurally, sub- 
durally, intracerebrally (Courville and 
Bloomquist*”), or intraventricularly. In 
some rare instances hemorrhage may 
appear in the posterior fossa which necessi- 
tates exploration of this area. 

If a diagnosis of hemorrhage is made and 
accurate localization is impossible, it is 
well to carry out multiple burr openings on 
one or both sides of the skull, so that the 
underlying brain may be inspected. If a 
hemorrhage is found on one side and the 
patient does not progress satisfactorily, the 
other side should be explored (Gurdjian,* 
Peet*®®). Frequently, we operate on both 
sides immediately. Should there be definite 
clinical signs of hemorrhage and none found 
either extradurally or subdurally, cerebral 
puncture should be carried out for sus- 
pected intracerebral bleeding. If a hemor- 
rhage is found within the meninges, the 
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skull opening should be enlarged, the clot 
completely evacuated and the bleeding 
points coagulated or ligated. As brain 
damage is combined with most cases of 
hemorrhage, osmotherapy and spinal drain- 
age should at this time be used in con- 
junction with surgery. 

The treatment of depressed skull frac- 
tures is based upon the experimental work 
carried out by Naffziger and Glaser,* and 
the clinical studies of Glaser and Shafer.*! 
Depressed fractures may be divided into 
simple fractures with rounded depressions, 
or with spiculated depressions, and com- 
pound fractures with rounded depressions 
or comminuted and spiculated depressions. 
The objective in the treatment of these 
fractures is two-fold: that of rendering 
emergency care for the associated brain 
damage or hemorrhage and that of restor- 
ing the cranial defect. If simple rounded 
fractures or simple compound fractures 
are present over nonfunctioning areas, 
elevation is not essential. If one is in 
doubt as to the character of this depres- 
sion, elevation is indicated. Clinical and 
experimental evidence indicate that the 
underlying pathological condition in the 
brain is caused by the original blow and 
not by an irritation of a rounded depressed 
portion of bone. In cases of compound 
depressed fractures again emergency eleva- 
tion is not essential. If the condition of the 
patient does not warrant operative inter- 
vention, these compound wounds may be 
converted into simple wounds by primary 
suture of the scalp. All surgery should be 
performed under local anesthesia. The 
bone may be held in place over an intact 
dura by simple placement of these frag- 
ments or by holding these fragments in 
place by a catgut screen. If large blocks 
of bone are to be removed, the use of the 
precision pneumatic saw, described by 
Glaser, can be utilized. 


CONCLUSIONS 


1. A classification based upon the varia- 
tions of intracranial pressure has proved 
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more valuable for the treatment and proper 
Interpretation of patients with head in- 
juries than classifications based upon skull 
fracture or pathological considerations. 

2. Acute hemorrhage of sufficient magni- 
tude to prove fatal in cases wherein the 
brain damage is not a factor in the patient’s 
death, will always give a high intracranial 
pressure at some stage prior to death. 
If the pressure is taken too early, that is 
before the hemorrhage has reached suffi- 
cient size to increase the intracranial 
pressure, it naturally will be low. If the 
pressure is taken when the patient is in 
extremis, the pressure may also be low. 
This does not apply to cases of subacute 
and chronic subdural hematomas because 
in such instances the hemorrhage arises 
slowly enough actually to compress the 
brain without increasing the brain volume 
within the intracranial cavity. The intra- 
cranial pressure in such instances may be 
either high or low. 

3. If the intracranial pressure is high 
and following spinal drainage the pressure 
is reduced, yet on repeated taps the pres- 
sure is found to have always returned to 
higher limits, the diagnosis of hemorrhage 
is likely. Such changes in spinal pressure, 
taken in conjunction with the clinical 
status of the patient, are indicative of 
hemorrhage and call for exploration. If 
in doubt, surgery is advisable. 

4. Lumbar puncture is without danger 
if the fluid is removed slowly and the 
original pressure only halved. It is nvalua- 
ble for the proper evaluation and inter- 
pretation of the case of head injury as 
well as for the reduction of an increase in 
intracranial pressure. 

5. The localization of hemorrhage by 
clinical signs alone is frequently impossible 
because the hemorrhage may be bilateral, 
or the hemorrhage may be combined with 
multiple brain damage. In such instances, 
the pineal shift, the electroencephalo- 
graph, pneumoencephalogram, or multiple 
burr openings are the methods available 
for diagnosis. In the acute cases, the 
pneumoencephalogram is contraindicated. 
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POSTOPERATIVE THROMBOSIS AND EMBOLISM*; 


Gorpon Murray, M.D. 
Surgeon, Toronto General Hospital 


TORONTO, 


Infective Phlebitis. The tendency of 
writers'*® in recent years is to consider 
thrombophlebitis an infective process. In 
an attempt to learn something more about 
this disease a series of 877 cases have been 
studied. This number includes the post- 
mortem records of 306 cases, 355 clinical 
cases of this disease which were treated by 
orthodox methods and 218 cases treated by 
the use of heparin, sixty-three of these 
having had pulmonary embolism before 
treatment was started. In those cases in 
which the records were complete, 35 per 
cent had redness, swelling and tenderness 
localized to the course of the long or short 
saphenous or both these veins with pitting 
on pressure localized to this area. In three 
cases there was an infective focus such as 
an ulcer and in ten an obvious streptococcic 
cellulitis or an infective lesion of the foot or 
toes with lymphangitis or lymphadenitis. 
The temperature in these cases was of the 
septic variety, varying between 100° and 
104°F., and the leukocytosis varied between 
13,000 and 31,000. There was considerable 
pain and much tenderness over the course 
of the vessels involved. The remainder of 
the leg and foot showed little or no swelling 
and otherwise was normal in all respects. 

In some of these cases either the long or 
short vein contained hard, indurated, easily 
palpable masses which are probably evi- 
dence of thrombi, but many had only 
diffuse inflammation limited to the region, 
and a hard cord palpable in the course of 
the vein. In the latter group with rest in 
bed, elevation and moist dressings with 
heat, the inflammation subsided rapidly 
and within twelve days most of the symp- 
toms and signs had disappeared leaving no 
edema and no ill effects. This probably is 
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the picture of an infected periphlebitis. 
This disease may recur at intervals and 
each attack tends to run a more or less 
similar course. In another group with 
varicose veins, hard indurated isolated 
masses make their appearance. The infec- 
tion in these cases may provide one of the 
many conditions necessary for thrombosis, 
which latter condition is an accidental 
occurrence and not an essential part of the 
disease. 

Suppurative Phlebitis. In sixteen of 
these cases this process went on to suppura- 
tion requiring drainage of multiple ab- 
scesses situated within the lumen and 
surrounding the vein wall. The clinical 
course of these cases was one of general 
malaise from the toxemia of infection, with 
high fever, leucocytosis, furred-tongue, 
marked localized signs of infection with 
pain, swelling, redness, tenderness and 
fluctuation. 

Pyemia. Occasionally, this suppurative 
process, especially under certain conditions 
and if neglected, extends throughout the 
clot m the lumen of the vein. When it 
reaches the periphery of the clot or when 
the latter is broken up by bacterial 
enzymes, masses of pus may be discharged 
as emboli and carried to distant sites 
producing a pyemia. This occurred in only 
five of our cases. 

The source of the trouble in these cases 
is probably an infected area causing a 
cellulitis and lymphangitis. As the lym- 
phatics follow the course of, and are 
closely related to the veins, the walls of the 
latter may become involved in the inflam- 
matory process, and thrombosis occurs as 
an accidental process. When thrombosis 
does happen it is the result of these organic 
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structural changes in the wall, and for that 
reason the thrombus Is firmly attached over 
a wide area, probably accounting for the 
infrequency of massive pulmonary embo- 
lism in this particular type of the disease. 
Pulmonary infarct which did occur in two 
cases, produced lung abscesses requiring 
drainage, and cultures from the abscesses 
grew identical organisms to those grown 
from the primary focus, I.e., streptococcus 
from pelvic abscesses, etc. 

In the lateral sinus, where this complica- 
tion Is prone to occur, the phlebitis is again, 
secondary to an inflammatory process 
surrounding the vessel and extending to it 
from an adjacent suppurative process in 
the mastoid, middle ear or brain. Occa- 
sionally, a suppurative process in the 
abdomen, groin, chest, neck, axilla or 
deeply in muscles or cellular tissue will 
produce conditions resembling very closely, 
those of lateral sinus thrombosis and 
suppuration. Massive pulmonary embolism 
rarely occurs in this type of phlebitis 
according to the records. 

Non-infective Phlebitis. The commoner 
type of phlebitis occurring in most of the 
cases In our group, presents quite a differ- 
ent clinical picture and course. The most 
outstanding feature is swelling and the 
many terms, white leg, milk leg, phlegmasia 
albadolens, etc., which have been used 
since the time of Celsus, indicate the chief 
characteristics of the disease. The onset of 
the disease is usually in a patient confined 
to bed with a fairly severe illness or post- 
operatively, or if going about there may be 
a tumor or a pregnant uterus. Almost all of 
the 877 cases in our group had some other 
disease and the phlebitis occurred as a 
complication. As will be seen from the list 
given, many of these had diseases which 
cause some impairment of circulation. 
Chest 

Coronary disease 

Rheumatic heart disease 

Chronic degenerative myocarditis 
Subacute bacterial endocarditis 
Pericarditis 


Pneumonia 
Syphilis aortitis 
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Carcinoma of the lung 
Empyema 

Fractured ribs 
Bronchiectasis 
Pulmonary tuberculosis 
Lung abscess 

Heat stroke 

Syphilitic aortitis 
Cardiospasm 


Abdomen 


Acute appendicitis 
Appendicial abscess 
Pylephlebitis of portal vein 
Carcinoma of stomach 
Duodenal ulcer and peritonitis 
Carcinoma of bladder 
Enlarged prostate 
Carcinoma of prostate 
Gastritis 

Sarcoma of lymph-nodes 
Bowel obstruction 
Carcinoma of pancreas 
Jaundice (hemolytic) 
Carcinoma of cecum 
Ulcerative colitis 

Jaundice with stone 
Carcinoma seminal vesicle 
Hemorrhoids 

Ventral hernia 

Carcinoma of colon 
Inguinal hernia 

Bladder stone 
Strangulated inguinal hernia 
Chronic Bright’s disease 
Diverticulitis 

Carcinoma of rectum 
Carcinoma of gallbladder 


Orthopedic 


Acute infective arthritis 

Fracture spine 

Fractured neck of femur 

Ingrown toe nail (septecemia) 
Fractured olecranon (open reduction) 
Dislocation of femur 


Gynecological 


Endometriosis 
Carcinoma of ovary 
Cyst of ovary 
Septic abortion 
Cesarean section 
Pregnancy 


Head 


Brain tumor 
Carcinoma of tongue 
Cerebral concussion 
Brain abscess 
Endothelioma of pharynx 
Carcinoma of Jarynx 

Carcinoma of mouth 

Cerebral hemorrhage 

Carcinoma of pharynx 

Gangrene of legs 

Cellulitis of foot 

Chronic cellulitis with ulceration 
Pernicious anemia 
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Osteomyelitis 
Secondary carcinoma 
Meningitis 

Diabetes 

Gonorrhea 
Thrombophlebitis migrans 
Sarcoma of thigh 
Endothelioma 
Syphilis of spinal cord 
Disseminated sclerosis 
Burns 


The first evidence of the disease in some 
patients may be a sudden occurrence of an 
infarct in lung, in 12 per cent or a fatal 
pulmonary embolism. In the others either 
swelling of one or both legs or aching pain 
in calf or thigh occurs. In many cases with 
severe infections such as pneumonia or 
peritonitis, ctc., Or after major operations, 
the reaction as shown by malaise, fever, 
leukocytosis, etc., overshadows the picture. 
In other non-infective cases such as normal 
pregnancy, chronic degenerative myocardi- 
tis, etc., there is very little general malaise, 
a temperature which averaged 100 degrees 
and only a slight leukocytosis. The onset 
in some may be a sudden acute pain 
frequently in the calf, popliteal space, 
adductor region of the thigh or over the 
femoral vessels in the groin. This with the 
color and temperature changes may be 
mistaken for embolism. The swelling, even 
if slight, the presence of some warmness, 
and pulsations at the ankle, even if difficult 
to feel at times, are distinguishable from 
embolism with its shrunken, cold, white 
periphery without pulsations. The swelling 
involves the foot, leg, thigh and sometimes 
the buttock and lower abdomen and occa- 
sionally reaches the axilla. It is diffuse and 
in the earlier stages pits on pressure. There 
may be no redness of the skin, (65 per cent) 
although there may be variations of color 
such as indistinct mottling, a faint pinkish 
color which is diffuse and not related to any 
definite area of venous channel, or more 
commonly very faint bluish white color, 
from which its name is derived. The nails 
may be cyanosed. Slight tenderness on 
pressure, of ordinary edema is present, 
but there is no marked tenderness except 
over areas in the course of the thrombosed 
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superficial or deep veins in the calf, thigh, 
inguinal region, or over the course of the 
external or common iliac veins. Occa- 
sionally, digital examination of the pelvis 
will reveal tenderness in the lateral wall on 
one or both sides which may be related to a 
similar process in the internal iliac veins 
and their branches. With continued pres- 
sure over the femoral veins to displace the 
edema fluid, a longitudinal cord can be 
palpated in many cases, which has been 
proved on operation to be! the thrombosed 
femoral vein. In none of our cases in this 
group did suppuration or pyemia occur. 

Altogether this is not the picture of an 
acute infective process. More evidence to 
support this view was obtained when at 
operation to ligate thrombosed veins, seg- 
ments were excised in ten cases and aner- 
obic and other cultures of the perivenous 
tissue, vein wall and contained clot, were 
made. No growth of organisms was ob- 
tained. This of course does not rule out the 
possibility of a virus infection. Pulmonary 
embolism occurred in 349 cases and in 32 
per cent of these cases it was fatal within a 
few minutes while 68 per cent died of the 
effects of partial pulmonary obstruction 
after six hours to several days and at 
postmortem examination multiple infarcts 
were found. Cultures in these cases failed 
to show the presence of organisms except 
in two cases. In another case suppuration 
was thought by the pathologist to be 
present on examination in the gross, but 
cultures failed to grow organisms. 

Of those cases which survived and 
showed definite clinical and x-ray evidence 
of infarcts, most did not develop lung 
abscesses, empyemas or other evidence of 
infection. In two cases lung abscesses did 
ensue. It might be inferred that the abscess 
resulted from secondary infection of the 
infarct and not from bacteria carried in the 
embolus because the organisms cultured 
from the abscess were a mixed flora, similar 
to postaspiration abscesses and not a single 
organism such as the streptococcus ob- 
tained from pelvic cultures in such cases as 
postpartum, infection, etc. Moreover, the 
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onset of the abscess was delayed and did 
not develop with a chill, high fever, etc. 

In over 200 animal experiments"! also, by 
aseptic technic, aseptic thrombi were 
produced in veins of the extremities. Cul- 
tures of the perivenous tissue, vein wall and 
contained thrombus, did not grow organ- 
isms. Section of this tissue, both in the 
gross and under the microscope, resembled 
very closely the sections of thrombosed 
veins removed at operations on patients 
and at postmortem examinations. More- 
over, the fact that heparin in appropriate 
amount prevents such thrombosis, points 
to some other factor than infection, causing 
thrombosis. 

The predilection of the disease for the 
left leg in 68 per cent of cases, even in 
cardiac or other remote lesions, or in right- 
sided abdominal operations such as for 
appendicitis or hernia, seems to favor the 
non-infective theory. Also the extensive 
aseptic portal thrombosis that occurs fre- 
quently after splenectomy favors this view. 

Two hundred eighteen patients with 
acute thrombophlebitis in the Toronto 
General Hospital have been given heparin 
intravenously. As heparin has no special 
effect on infectious processes per se, the 
rapid clinical improvement must be attrib- 
uted to its effect on thrombosis, which 


probably adds more evidence to the non- 


infective theory regarding the cause of 
thrombophlebitis. 


PATHOLOGY 


A photomicrograph (Fig. 1) of a section 
of radial vein of a dog removed four hours 
after an aseptic thrombus had been pro- 
duced experimentally, shows a homogene- 
ous mass of platelets and strands of fibrin 
including some red and white blood cells in 
areas, plugging the lumen. The intima is 
unchanged and the media, adventitia and 
perivenous tissue show no signs of inflam- 
mation. It has been demonstrated experi- 
mentally in animals that an occluding 
mass of this sort can be removed from a 
vein, or a similar mass which had been 
placed in an artery can be removed within 
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six hours, and no change in the vessel wall 
can be detected on microscopic examina- 
tion and the vessels resume their function 


Fic. 1. Low power of section of radial vein of dog 
removed four hours after aseptic thrombosis. 


indefinitely. Fig. 2 shows a vessel removed 
twenty-four hours after thrombosis oc- 
curred. There is no change in the intima in 
the gross and leukocytes are beginning 
invasion of the plug. If, however, the plug 
is left in the vessel, either vein or artery, 
for forty-eight hours, a great change has 
taken place. (Figs. 3 and 4.) The same mass 
occludes the lumen but polymorphonuclear 
leukocytes are invading it at the periphery. 
The intima is less clearly defined, the endo- 
thelial cells are swollen, and the outer coats 
of the vein wall as well as the perivenous 
tissue are also invaded by leukocytes. It 
has been shown experimentally that re- 
moval of the plug at this stage will be 
followed rapidly by a thrombus at this site. 
Clinically also, removal of a peripheral 
arterial embolus after forty-eight hours 
usually gives a similar result. In seventy- 
two hours Figure 5-shows the change in 
vessel wall, and Figure 6 at five days shows 
extensive invasion of the thrombus, vessel 
wall and perivenous tissue with granulation 
tissue and leukocytes so that in many areas 
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there is difficulty in distinguishing between 
the thrombus and the wall. At one area 
there seems to be an effort at recanalisa- 
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to have an influence in producing a throm- 
bus and probably the most important of 
these is a slowing of the rate of blood flow. 


Fic. 2. Low power of vein of 
dog removed twenty-four 
hours after thrombosis oc- 
curred. 


tion. At seven days (Fig. 7), the wall and 
thrombus are scarcely distinguishable in 
the homogeneous mass of organized tissue. 

The production of thrombus in a vein has 
been studied by Osler, Best and McLean, 
and many others, but the studies in 
experimental extracorporeal thrombosis by 
Shionoya’ have shown the process in action. 
The normal blood elements can be observed 
circulating through the tube. In the ab- 
sence of anticoagulants, small drifts of 
platelets settle out in the region of irregu- 
larities in the tube, and the masses so 
formed increase in size fairly rapidly. Pres- 
ently a few white blood cells then red cells 
become entangled in the mass. Welsh and 
Aschoff have shown that the first step in 
the building of a thrombus is the adhesion 
of masses of platelets to the vessel wall. The 
progressive deposition of platelets goes on 
until the mass causes sufficient slowing of 
the blood stream, then strands of fibrin are 
formed and finally the lumen is completely 
obstructed. The blood column, peripheral 
to that point, rapidly clots forming a red 
portion of the clot, consisting of a mingled 
mass of red cells, white cells, platelets and 


fibrin. 


FACTORS FAVORING THROMBOSIS 


Retardation of Blood Flow. There are 


certain factors that are generally conceded 


Fic. 3. Low power of vein of 
dog removed forty-eight 
hours after thrombosis 
occurred. 


Blumgart and Weiss® have measured the 
rate of blood flow from arm to arm in 
normal individuals and during disease in 
others, and have shown that the rate is 
decreased to one-third and in some cases 
to one-fourth of normal in some diseases. 
According to their investigations, the 
diseases, one or more of which have been 
present in most of our cases of phlebitis and 
pulmonary embolism, are those in which 
the rate of blood flow has been greatly 
reduced. 

Apart from the weakened heart action 
from cardiac disease or from toxins from 
infections or other sources, there are many 
other factors that tend to retard the return 
of venous blood from the legs and pelvis. 
When a patient with a weak heart action is 
put to bed, the massaging action of the 
muscles of the legs on a venous system, 
normally well supplied with valves, is lost. 
Or when such a patient has an inflamma- 
tory lesion of the abdominal wall or chest 
walls or cavities or an incision in the 
abdominal or chest walls, the normal 
respiratory excursion is diminished, thereby 
putting out of action the abdominal mus- 
cles and diaphragm whose pumping action 
take a great part in the return of blood to 
the right side of the heart especially from 
the lower extremities. The presence of 
pelvic, abdominal, intrathoracic tumors or 
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a pregnant uterus may further retard 


venous return by actual pressure on the 
venous system. Varicose veins with incom- 


Fic. 4. High power of Figure 3. 


petent valves provide areas where venous 
circulation is greatly retarded. 

Under anesthesia and especially under 
spinal anesthesia, the heart rate is increased 
and its force weakened, the blood pressure 
frequently falls and during the operation 
the patient may be in cramped and unusual 
postures, there may be loss of blood and 
more or less shock, all of which make the 
circulation of blood slower throughout the 
peripheral vascular system. The patient is 
returned to bed and may be left lying for 
hours in a cramped position until the 
anesthetic and the depression from seda- 
tives wear off. Tight dressings restrict 
respiratory movements and later pain 
and fright with dehydration from _pro- 
fuse sweating depress the circulation still 
further. 

The changes produced by change of rate 
of blood flow are not known. The change in 
rate of flow in streams and rivers is respon- 
sible for the settling out of heavier particles 
near the shore while the lighter particles 
are carried beyond into deeper water as a 
result of which the delta is formed. It is 
conceivable that the fluid portion of blood 
with a definite specific gravity is able to 
keep the solid particles with varying differ- 
ences of specific gravity, In suspension, 
solely because of the rate of flow. This must 
be true to a point at least, as can be 
demonstrated by the fairly rapid settling 
out of red blood cells, white blood cells and 
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at a slower rate, platelets, when blood ts 
brought to a stand still either in vivo or 
vitro. It is possible that a certain rate of 


Fic. 5. Low power of vein of 

dog removed seventy-two 

hours after thrombosis oc- 

curred. 
flow which is normal for the individual, is 
necessary to maintain the normal distribu- 
tion of these heavier particles throughout 
the column of blood as it traverses the 
various segments of the vascular tree. We 
are familiar to a degree with the form and 
appearance of at least some of the formed 
elements in blood when they are at rest. 
Judging from the formation of some of 
these bodies, it may be possible that in the 
normal rapidly flowing blood stream their 
shape and contour may be changed. From 
the work of Ashoff it has been demon- 
strated that in the slowly flowing stream 
in capillaries and venules that the white 
blood cells are distributed mostly along the 
periphery and the red blood cells are in the 
axial stream. What the platelets are doing 
under these conditions is not known. The 
outline and form of a platelet at rest and in 
slow motion has been demonstrated, which 
is one of an irregular outline with multiple 
pesudopodia. In this form it is obvious 
that if placed at the periphery during slow- 
ing of the blood stream, they would grope 
along the intima and the pseudopodia 
would find anchorage in any defect, 
traumatic or otherwise, in the intima and 
would thereby administer first aid to any 
such lesion either individually or by group- 
ing more and more of their numbers to 
produce desired effects. I am not certain, 
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however, that if in the rushing force and 
pressure of a rapidly flowing blood stream, 
the platelets may not assume a different 


Fic. 6. Low power of vein of dog removed five 
days after thrombosis occurred. 


form and, as the gull in flight has feet 
stream-lined and invisible, but when re- 
tarding to alight the feet appear, so it Is 
possible that the platelet may be in spheri- 
cal form individually, or enclosed as a 
group as in the megalokaryocyte. Under 
the changing conditions of pressure and 
rate of flow, the pseudopodia may appear. 
While the change in rate of flow might be 
one force, physiochemical changes such as 
electrical attraction or repulsion between 
cellular elements and intima may also be a 
factor. Be these forces as they may, it has 
been demonstrated that heparin has two 
effects only: first, (Howell°), the preven- 
tion of clotting of blood and, secondly, 
(Murray”!), the prevention of thrombosis. 
This latter effect would seem to indicate 
that heparin has some effect in preventing 
platelets either sticking together or sticking 
to roughened areas of intima. How this is 
accomplished is not known but it has been 
shown? that heparin is effective in this way 
either in a flowing stream or with the blood 
at rest. 
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Physical Changes in the Blood. There 
are many elements and properties of blood 
which are known to exist and which may 
play the more important réles in throm- 
bosis, but for which there are at present no 
methods of functional or quantitative meas- 
urement. Many of the salts and some other 
constituents have been investigated but no 
definite réle in the formation of a thrombus 
or clot can be assigned to them with the 
exception of calcium. Prothrombin and 
fibrinogen variation have been measured 
by Bancroft and may help in predicting 
variations from normal in clotting times 
and thrombosis. It is not known what réle 
other chemical or electrical changes may 
play in this process. Many investigators, 
however, have observed that the number 
of platelets in the blood stream bears some 
relation to clotting and thrombosis. The 
relationship between the diminished num- 
ber of blood platelets and the prolonged 
bleeding and clotting times in hemophilia 
is well known. Less is known, however, of 
the effect produced by great increases in 
the number of platelets. One patient in our 
series In whom the spleen was removed for 
familial jaundice, had a platelet count of 
250,000 before the operation. A continuous 
rise was followed for twelve days when the 
count reached 1,000,000. At this time the 
patient developed abdominal symptoms of 
pain, distention, vomiting, etc., and died in 
the next forty-eight hours of generalized 
portal thrombosis. Surgical literature con- 
tains reports of many such cases, but many 
other reports show platelet counts of over 
1,000,000 and Shore and Kreidel? report 
one of 1,640,000 without evidence of ill 
effects. However, there is considerable evi- 
dence by Brock,’ Krumbhaar,! Evans! 
and others that high platelet counts tend 
to coincide with shortened clotting times 
and a tendency to thrombosis. 

Damage to Intima. It has been shown 
that sufficient damage to the intima of any 
vessel will cause thrombosis and occlusion 
of its lumen.” At every surgical operation 
many smaller:and larger vessels are divided, 
and during parturition a multitude of 
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vessels are torn across and whether with 
ligature or without, they are closed with 
clots, thus setting in action a spreading 
process. Under normal conditions this is 
arrested at the next branch of the vessel 
where active circulation of blood is going 
on. Under abnormal conditions the spread- 
ing thrombosis may extend from pelvic or 
abdominal wall veins into the iliac or 
femoral veins, vena cava and practically all 
return channels and cause them to be 
occluded by the same process. While this 
might be an infective process there is some 
evidence as pointed out earlier, that in 
most of the cases it is not. It must be 
remembered, however, that a similar occlu- 
sion of femoral, iliac, saphenous or other 
veins may occur without damage to the 
intima of any of the vessels involved or 
their branches. 

Correlation of Symptoms and Finding 
to Pathological Changes. The commonest 
symptoms of non-infective phlebitis are 
pain, tenderness along the course of vessels, 
swelling, temperature and the effects pro- 
duced by pulmonary embolism. An attempt 
will be made to correlate these with the 
pathological changes found. As pulmonary 
embolism was the first evidence of disease 
in 17 per cent of cases, it can be assumed 
with certainty that in these thrombosis 
was going on quickly, extending into the 
lumen of the vessel involved and reaching 
such proportions that a mass large enough 
to produce pulmonary symptoms or death 
could break off and be carried through the 
venous channels to the pulmonary artery 
before there was any demonstrable change 
locally in the vessel wall to cause the 
thrombus to become adherent and to 
produce local symptoms and signs. (Fig. 1.) 
If the accident which caused the thrombus 
to become detatched or to break off, did not 
occur at that time, and the thrombus was 
allowed to remain quietly in its position in 
the vein for a longer period, probably three 
or four days, this would allow time for an 
inflammatory reaction to take place in the 
vein wall. (Fig. 6.) This reaction excited by 
the foreign body, the thrombus, fixes the 


latter so that it cannot slip away, to cause 
the symptoms of pulmonary embolism. 
This may be an explanation of the fact so 


Fic. 7. High power of vein of dog re- 


moved seven days after thrombosis 
occurred. 


often stated, that pulmonary embolism 
occurs more rarely in cases showing clinical 
signs of phlebitis. It can be readily under- 
stood, however, that the first part of the 
thrombus to form might become fixed to 
the vessel wall in this way, but that the 
process of thrombosis and clotting might 
extend rapidly as a propagating thrombus, 
into new sections of the venous system, 
where the more recently formed masses 
may be broken off and swept away as 
emboli. This may be an explanation of the 
recurrent attacks of embolism within a few 
days. In 30 per cent of these there had been 
a pulmonary infarct or sentinel embolism 
and within a few hours or days another 
infarct or massive embolism caused sudden 
death. This reaction in the wall which has 
all the appearances of an acute inflamma- 
tion with edema, polymorphonuclear in- 
filtration, (Fig. 4) granulation tissue, etc., 
would readily account for the pain and 
tenderness over the vessel involved. Before 
these signs of inflammation appear in the 
wall, there is no reason why there should be 
any elevation of temperature; but with 
their appearance a low grade fever would 
be expected and in 562 cases of the so- 
called non-infective group the average 
temperature was 99.8°r. This corresponds 
with the fever which occurs regularly from 
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protein absorption in all cases with moder- 
ate or large uninfected hematamas, e.g., 
extra dural hematamas, hemoperitoneum, 
hemothorax, simple fractures of larger 
bones, fracture neck of femur, etc. In the 
latter example, there is higher fever in 
intertrochanteric fracture in which there is 
a large hematoma than in the intracapsular 
type. 

With the exciting cause of the inflamma- 
tion—the thrombus—still present, the peri- 
venous tissues become involved in the 
inflammatory process. As these tissues, 
especially in the common femoral and 
external iliac regions of the venous system, 
include practically all the lymphatic chan- 
nels draining the leg, thigh and lower 
abdomen, as shown by Homans,! these 
channels readily become involved in the 
inflammatory process; and as they are 
confined mostly with the femoral sheath 
and are easily obstructed, which together 
with widespread venous obstruction, pro- 
vide the common clinical finding of edema 
of the whole extremity. With organization 
of the thrombus vessel wall and perivenous 
tissue In one mass of scar, as has been 
demonstrated at operation by the author 
also by Neuhof? and others, the lymphatic 
channels are destroyed. Homans,'* how- 
ever, has shown that new lymphatic 
channels are formed in two to three weeks, 
which with the possible subsiding edema in 
the femoral sheath, in the cases with less 
severe inflammation, may account for the 
early clinical improvement in some cases. 
If, however, there is a more severe inflam- 
mation producing more scar tissue, there Is 
greater permanent edema of the extremity. 
In such a leg with impaired venous and 
lymphatic circulation, recurrent attacks of 
cellulitis, ulceration, infection, etc., are 
common, and these further damage the 
lymph channels both at the site of infection 
and in the femoral and iliac regions, when 
the hard woody edematous leg results, 
resembling elephantiasis in many respects. 

Treatment of Non-infectiveGroup. Ifthe 


foregoing evidence Is true, it is obvious that 
some form of treatment to prevent throm- 
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bosis would be the ideal in this group. Some 
good general rules have been proposed to 
be followed in postoperative cases. These 
measures are practically all prophylactic 
and are directed toward improving the rate 
of return blood flow. They include: (1) 
correction of dehydration, of blood chemis- 
try and treatment of shock; (2) shifting the 
patient about actively at short intervals, 
changing the posture in bed frequently and 
elevation of the foot of the bed; (3) deep 
breathing and leg and arm exercises as 
suggested by E. Pool and F. R. Braith- 
waite; (4) high caloric diet, high citrous 
fruit low protein diet as suggested by 
Bancroft and thyroid extract to produce 
temporary hyperthyroidism as suggested 
by Walters at the Mayo Clinic; (4) care in 
the use of tourniquets, avoiding any but 
the pneumatic type; (5) special care of 
varicose veins, by bandaging after opera- 
tion, or by injection, attempting to cure 
them at least one month before operation 
and (6) gentleness and care at operation to 
prevent excessive tissue damage, to limit 
the amount of thrombokinase liberated. 
While all these improvements in nursing 
and surgical technic have diminished the 
proportion of postoperative embolisms, 
this dangerous complication is still very 
common. According to our postmortem 
records at the Toronto General Hospital, 
over 10 per cent of all deaths in this hospi- 
tal!4 are due to this disease, and in 20 per 
cent of all postmortem examinations there - 
are pulmonary emboll. 

In an attempt to find some way to over- 


come this disease, experimental work on 


heparin was started at the University of 
Toronto in 1929 and is still in progress.? It 
has been shown that appropriate but harm- 
less amounts of heparin given intrave- 
nously in dogs will prevent occlusion of 
veins and arteries following such injuries as 
produced occlusion by thrombosis in con- 
trol experiments. Subsequently, heparin 
was given to patients in the wards of the 
hospital, and to date over 750 patients have 
received it intravenously. The patient 
experiences no sensations apart from those 
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of the ordinary intravenous injection and 
there are no toxic effects. Heparin in vivo 
will not dissolve a clot or thrombus and will 
not start a hemorrhage if the clotting time 
of the patient is kept below one-half hour. 
If, however, large or medium-sized vessels 
are not tied off at operation and there is 
any continued bleeding from these, or if 
conditions are such that a reactionary 
hemorrhage: might occur, heparin will 
cause the bleeding to continue. For that 
reason the drug is not given for from one to 
four hours, or in some cases twenty-four 
hours following operation in which hemo- 
stasis has been doubtful. Sufficient heparin 
is given to keep the clotting time of the 
patient at about fifteen minutes, as deter- 
mined by the Wright method. When the 
injection is discontinued the clotting time 
returns to normal in about one hour and 
the patient’s blood is again in a state to 
occlude small bleeding vessels if a hema- 
toma should be making its appearance. 
Hemotomas have formed in four of the 260 
postoperative patients, and in two of these 
it was thought that they would have 
occurred without heparin, but doubtless 
the heparin increased their size. 

As it is thought that the thrombus which 
finally produces a pulmonary embolism or 
a large edematous leg, or both, begins, 
during the time when the patient’s general 
condition is depressed by one or more of 
the many factors already described, the 
heparin injection is started as indicated 
after operation and is continued until the 
conditions thought to favor thrombosis 
have been corrected. When the patient has 
no pain, can breathe deeply with comfort, 
can turn over in bed and move about freely 
unaided, when gastrointestinal and urinary 
functions have been restored, and acute 
infections have begun to subside, the 
heparin injection is stopped. In some 
patients this may take three days but in 
others heparin has been continued for three 
weeks, the average taking about eight 
days. There has been no evidence of 
thrombosis or embolism in any of these 


cases. 
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It has been shown experimentally" that 
heparin will prevent thrombosis of the 
splenic vein after splenectomy combined 
with injury of the splenic veins. Clinically, 
heparin has been given to eleven cases of 
splenectomy in this hospital, in none of 
which did evidence of portal thrombosis 
appear. 

In mesenteric thrombosis involving a 
limited segment of the intestinal tract, and 
requiring resection, the administration of 
heparin has been of great value in prevent- 
ing extension of thrombosis postopera- 
tively. The first four patients survived for 
two to four years. Two others died of infec- 
tion but with no extension of thrombosis in 
mesenteric vessels. 

Because of its action in preventing 
thrombosis, heparin was given as an 
experiment to 218 cases of thrombo- 
phlebitis of the non-infective type and 
sixty-one of these had already had multiple 
pulmonary infarcts. In all these there was 
a striking clinical improvement within 
twenty-four hours. The patient stated the 
pain in the leg was less or had disappeared 
and within seventy-two hours there was 
less edema, and what blueness or redness 
there was had disappeared. The patients 
who had had the pulmonary infarcts had 
no repetitions of these with the possible 
exception of three cases. The clinical course 
was much shortened and there was less 
edema remaining than in control cases. 
None of these patients died of pulmonary 
embolism. 

While the processes in action to produce 
these effects are not known, it was thought 
probable that heparin stopped the progres- 
sive thrombosis that was going on and, 
therefore, the inflammatory reaction ex- 
cited by repeated additions to the throm- 
bus did not continue. The thrombus 
already established could not be affected 
so far as is known; and as the reaction to it 
was already established as shown by the 
clinical findings, it had an opportunity to 
heal. The injection of heparin has been 
continued about one week or more in these 
cases, or until symptoms are improved so 
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- that the patient is able to be out of bed and 
to go about. 

It has been shown that if a vein which 
has been injured severely enough to cause 
thrombosis in control experiments is kept 
patent by heparin for seventy-two hours, 
it will not become occluded; and on exami- 
nation under the microscope the endo- 
thelium has closed over the areas of injury. 
This evidence has been used in support of 
this method of management of these cases. 

The amount of heparin necessary to 
produce the required effect, namely, a 
clotting time of fifteen mimutes, varies 
considerably in different individuals de- 
pending apparently upon variation in 
weight, muscularity and obesity. There 
appears also to be a considerable variation 
depending upon the condition or disease 
which has precipitated the attack of 
thrombophlebitis. Following certain of the 
more extensive operations in which we have 
found the clotting time to be diminished, 
there seems to be an increased amount of 
heparin necessary to obtain the desired 
clotting level. In other patients in whom as 
well as the phlebitis there has been massive 
pulmonary embolism, there also seems to 
be a greater amount of heparin necessary. 
Considering these factors, it is impossible 
to give a dose which is suitable in all 
subjects and for that reason the dosage 
must be adjusted according to the effect on 
the clotting time. In the average, however, 
it has required 1,000 to 1,800 units per hour 
of the heparin produced by the Connaught 
Laboratories of the University of Toronto. 
This is administered intravenously in nor- 
mal saline, in a dilution which will give a 
patient a suitable amount of saline m a 
twenty-four hour period. 

The length of time the administration of 
heparin should be continued is still under 
investigation. In the earlier stages we 
continued the injections for periods which 
now would appear to be unnecessarily long. 
However, as there are no positive criteria 
of the termination of the thrombosing 
processes or to indicate when the area is 
healed, our treatment has been stopped 
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purely on empirical grounds. The custom in 
an acute attack of thrombophlebitis, seen 
in the first two or three days of the disease, 
has been to discontinue the injections 
between the seventh and tenth days. If the 
case is seen later on in the second, third or 
fourth weeks, the inflammatory reactions 
are in an entirely different stage and as the 
reactions of continuing thrombosis cannot 
be predetermined, the response and the end 
results are less satisfactory. 

If the administration of heparin after 
pulmonary embolism is considered, from 
our experience it seems to be an advantage 
to start this as early as possible after the 
embolism has occurred. Undoubtedly, if 
the attack could be predicted, heparin 
should be given before the thrombus has 
formed. It seems reasonable to assume that 
when any massive pulmonary embolism 
has occurred that a large part, if not all, of 
the unattached thrombus which remains 
free to break off in the blood stream has 
been detached, leaving the original site of 
thrombosis fairly clear of such masses. 
From most clinical histories there is evi- 
dence of repeated embolism at intervals of 
some hours to several days to support this 
view. If, however, heparin is started when 
there is very little remaining thrombus at 
the original site of the disease, there is the 
possibility that the formation of more 
thrombus will be prevented and further 
embolism may not occur. If, however, some 
days or hours have elapsed since the last 
embolism, it is more than probable that the 
original site in the venous tree has again 
become charged with newly formed throm- 
bus. Even if heparin were started at this 
stage, it is not unreasonable to expect that 
some of these newly formed thrombi 
might become detached causing further 
embolisms. 

It has been our practice, therefore, with 
this picture in mind to elevate the clotting 
time to the desired level of fifteen minutes 
and during the first three or four days to 
advise the patient to remain relaxed in bed 
hoping that any dangling thrombus of this 
nature may become attached to the walls 
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of the vessel and more firmly fixed so that 
it is less likely to break off. Hoping that 
this has occurred, after three or four days 
the patients are advised to begin exercising 
actively. Deep respiration, turning over in 
bed, voluntary energetic exercises of the 
lower as well as the upper extremities are 
encouraged; all of which encourage more 
rapid venous return and at the same time 
develop muscle, preparatory to the patient 
getting out of bed and resuming normal 
activities. After three days of such activity 
in bed, the patient is encouraged to sit up, 
get out of bed and continue active exercises 
while standing. The heparin injections are 
continued during these exercises. If there 
are no untoward effects such as a rise in 
temperature, increase of pain, swelling, 
etc., which happen only rarely, the heparin 
injection is stopped the following day. If it 
is at all possible, the patient is encouraged 
to exercise actively following this. Even if a 
patient must spend part of the time in bed, 
tranquility and repose are discouraged. 

There are very many conditions under 
which thrombophlebitis makes its appear- 
ance, and in many of these it is impossible 
to carry out the routine described. Ex- 
amples of conditions which make such 
treatment difficult are, spinal fusion, other 
orthopedic operations and during severe 
illnesses when it is necessary to keep the 
patient in bed for months. Under these 
conditions we have continued the injections 
for eight to fourteen days or until signs and 
symptoms have disappeared mostly, then 
the. injection was stopped. However, even 
under these conditions, exercise of free 
extremities and deep breathing are vigor- 
ously encouraged. 

Earlier in this series of cases, one was 
frequently disappointed to find that a 
swollen leg and symptoms were subsiding 
according to schedule, but, that swelling 
and symptoms appeared in the opposite leg 
during treatment. On first appearance this 
seemed to indicate that heparin was not 
preventing extension of thrombosis. How- 
ever, on following many of these cases, I 
am convinced that the thrombus began in 
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the leg first affected; it extended through 
the iliac veins involving the bifurcation of 
vena cava with retrograde thrombi extend- 
ing down the iliac and femoral systems on 
the opposite side, making this the danger- 
ous source of emboli during this stage. The 
inflammatory re-action to the first formed 
thrombus, made its appearance on the first 
affected leg and with its latent period it 
followed the thrombus as it extended into 
the opposite leg, explaining the difference 
in time of appearance of swelling on the two 
sides. It is quite possible, therefore, that a 
thrombus might be present in the opposite 
leg when the heparin treatment was started 
but that the inflammatory re-action to the 
clot which is largely responsible for the 
clinical signs had not yet made its appear- 
ance. Under these circumstances, heparin 
injection has been continued until the 
second leg has gone through its period of 
swelling and then has returned to normal. 

It has been our experience that there has 
been less residual edema when the patients 
have been treated with heparin early after 
the onset of symptoms. Enough time, how- 
ever, has not yet elapsed to be certain of 
this or to know if there has been any influ- 
ence on the incidence of varicose veins, 
ulcers, etc. 

With persisting edema following throm- 
bophlebitis either with or without heparin 
treatment, it may be important, during the 
earlier stages, to take precautions to pre- 
vent excessive edema at any time. The 
patient should be warned to be in the erect 
posture for only a short period at a time, 
lying down and elevating the extremities 
between times. There is some evidence to 
indicate that if a patient remains in the 
upright position too long, thereby allowing 
an enormous edema of the leg to appear, 
there is apt to be permanent injury and 
more persistent swelling than would other- 
wise occur. If, on the other hand, there is 
activity alternating with frequent periods 
of rest and elevation during the first few 
weeks, there may be a possibility of allow- 
ing development of collateral circulation in 
both venous and lymphatic systems which, 
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if not over taxed in the meantime, may 
ultimately be fairly adequate for return 
circulation in the future. During this 
period Buerger’s exercises and pavaex 
therapy may be of some assistance, but I 
am not certain of this. If, in spite of ade- 
quate care, or if the occupation of the 
individual makes it necessary to be up for 
long periods and thereby some edema tends 
to appear, elastic supports, bandages, etc., 
should be worn to prevent overstretching 
of the venous and lymphatic pools distal to 
the main areas of obstruction. 

Obviously, this routine of activity and 
exercise is not to be applied and obviously 
it is not safe to apply in cases of infective 
thrombophlebitis. In the other group, 
which has been called the non-infective 
group, there have been no evidences of ill 
effects or stirring up of inflammatory reac- 
tions by this regimen. 

Several cases of acute infective phlebitis 
with cellulitis did not respond to heparin in 
the same manner as the non-infective 
group, which probably adds evidence to 
the theory that thrombosis in these cases, 
when it occurs, is a result and not a cause 
of the lesion. 

Sulfonamide drugs should be given in the 
infective cases, but it does not change the 
course of the disease in the uninfected cases 
as would be expected. 

The very wide spread investigation by 
Bancroft” has contributed considerably to 
the knowledge of thrombophlebitis. His 
work showed that by making special efforts 
In postoperative treatment the incidence of 
thrombosis and embolism could be re- 
duced. The principle of speeding up venous 
return by various exercises, respiratory 
movements and frequent changes of pos- 
ture in bed, massage, etc., during nursing 
care was of great importance. There is 
evidence also to support his method of 
postoperative treatment by sodium thio- 
sulfate. This has been administered in 
doses of 10 cc. of 10 per cent solution on 
three successive days. It is uncertain what 
the specific effect of this drug may be. 
There is a possibility that the sulfur con- 
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tent may act similarly in some way to the 
high sulfuric acid content of heparin, either 
as an anticoagulant or by liberating heparin 
in situ. This aspect of the work requires 
further investigation. 

With several forms of treatment avail- 
able, any, or all of which may be more or 
less specific in preventing thrombosis and 
thereby eliminating embolism, it is obvi- 
ous, that if, of the many postoperative 
patients, those who are likely to develop 
thrombosis could be selected, they could be 
treated and these complications eliminated. 
Probably the most important of the many 
interesting phases of Bancroft’s" work is 
the attempt to discover those cases likely 
to fall into this group. By delicate estima- 
tions of prothrombin, he has been able to 
decide with fair accuracy those cases which 
appear to be safe from such complications, 
and to select those who are likely to run 
into difficulties from thrombosis. 

Oschner’s interesting contribution to the 
treatment of postoperative or other forms 
of acute thrombophlebitis is also of 
considerable importance. Novocaine block 
of lumbar sympathetic chains, in his hands 
has been of considerable value. His theory 
is, that the sympathetic nerve block relaxes 
arteries which are in reflex spasm as a result 
of the disease in the corresponding veins, 
thereby interrupting a vicious circle. In his 
hands most of the patients are greatly 
improved by the first injection. In some 
cases in which symptoms have recurred 
following this treatment, injection has been 
repeated on several occasions until a good 
result was finally obtained. There is con- 
siderable evidence from several other 
workers in this field that the results have 
been good. We have done an insufficient 
number to be able to be certain of the 
results. In the small number of patients on 
whom it was tried, we were convinced that 
pain in the extremity could be relieved 
almost immediately when a satisfactory 
block was obtained. When it was necessary 
to repeat the block because of return of 
pain, the symptoms were relieved on each 
occasion. We have not done a sufficient 
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number, however, to be familiar with the 
end results of this treatment. 

Ramisection and resection of lumbar 
sympathetic trunk have been suggested but 
again we have not had sufficient experience 
on which to base an opinion. 

Repeated intravenous injections of 500 
cc. of hypertonic saline as advocated by 
Silbert for Buerger’s disease have been 
tried. Unquestionably, in some patients 
there has been some relief of symptoms and 
recession of the inflammatory processes. In 
our experience, however, this treatment 
has not been of much value. 

My experience with thrombectomy or 
attempts at ligation of vessels proximal to 
the area of thrombosis has not been suffi- 
cient from which to draw conclusions. 
From the many specimens studied at post- 
mortem examination, it would appear that 
the prospect of clearing successfully a 
thrombosed venous system with its many 
occluded tributaries, without at the same 
time dislodging some of the masses in the 
form of emboli, would be a matter of good 
luck. On the other hand, ligation proximal 
to the site of thrombosis, as advocated by 
Homans, is attractive and obviously would 
prevent embolism from the original site. 
However, there may be in this operation 
the possibility of forming another site from 
which thrombosis might extend. In my 
scant experience with this operation, there 
has been difficulty in localizmg the proxi- 
mal end of a thrombus which may be free 
and waving in the venous current. How- 
ever, with efficient venography, the outline 
of such a thrombus may be shown and 
under these conditions the value of liga- 
tion proximal to the site can not be 
overestimated. 

There are excellent probabilities that the 
work of Skofield, Lynd, etc., on dihydroxy- 
coumarin may provide the best prospects 
for an anticoagulant to prevent or treat 
thrombosis. This substance has many 
advantages over heparin. Its prolonged 
action, administration by mouth, in an 
ambulatory patient, and its low cost are of 
the greatest possible advantages. If its 


toxic properties can be eliminated and a 
suitable dosage worked out, there is every 
prospect that it may entirely replace the 
use of heparin. As there is a somewhat 
delayed action following its administration, 
it might be feasible to administer heparin 
or some other quickly acting anticoagulant 
when this was desirable, and to overlap and 
prolong the effect by dihydroxycoumarin 
by mouth. In operations on blood vessels 
in which it is desirable to have the effect 
immediately on the operating table, this 
plan might work out satisfactorily. Further 
work on the properties, toxicity and action 
of this substance is in progress and the 
results are awaited with great interest. 


CONCLUSIONS 


1. The possibility that most cases of 
phlebitis are not infective in origin is 
discussed. 

2. The prevention of thrombosis by 
various forms of physical treatment and 
by drugs has met with some success. 

3. The treatment of established throm- 
bosis and its complications has been 
reviewed. 
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which is probably one of the factors that gives the operation its very low 
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HE diagnosis of acute conditions 

within the abdomen, such as appen- 

dicitis, may be difficult when the 
patient has uncontrolled diabetes. This is 
due to the fact that many of the signs and 
symptoms of diabetic acidosis are the same 
as those resulting from lesions requiring 
surgery. 

Unfortunately, the terms, diabetic aci- 
dosis and diabetic coma, are used inter- 
changeably by some, and as a result only 
the terminal symptoms of hyperventilation 
and coma are associated with these condi- 
tions. However, the more common symp- 
toms for which the surgeon is consulted are 
the abdominal symptoms, namely, nausea, 
vomiting, abdominal pain and tenderness 
which are usually associated with fever and 
leukocytosis. 

These symptoms are present early in 
acidosis, as has been pointed out by Bothe 
and Beardwood in a review of a series of 
1,260 cases of diabetes. In this group there 
were 136 cases of diabetic acidosis. Ninety- 
six, or 74 per cent of the 136 cases, showed 
as predominating symptoms either nausea, 
vomiting or abdominal pain. In those cases 
with abdominal symptoms, 85 per cent 
showed a leukocytosis of varying degrees, 
and 80 per cent had a fever. 

Probstein and Drey reported a similar 
series of 1,343 cases of diabetes of which 
thirty-eight patients had frank acidosis. 
Twenty of the thirty-eight cases showed 
nausea, vomiting and abdominal pain, and 
in eighteen a leukocytosis was present. 
These authors also discussed the diagnostic 
problem as associated with nondiabetic 
acidosis, as in cases of cyclic vomiting or 


acetonemic crisis. 


There has been no completely satisfac- 
tory explanation as to the cause of the 
abdominal symptoms presented by a pa- 
tient in acidosis. Various mechanical, 
nervous and clinical possibilities have been 
suggested. =e writers have speculated 
that the condition was due to a dilatation 
of the stomach, hepatic engorgement or a 
diffuse pancreatitis. Autopsy and actual 
surgical reports now make it possible to 
say that none of these are important 
factors. 

Wilder states that the explanation of 
pain in diabetic acidosis is to be specula- 
tive. It is his opinion that it is probably 
similar to the pain in heat exhaustion, as in 
both instances one ts dealing with a marked 
loss of sodium, and in both the pain is 
rapidly relieved by the administration of 
sodium chloride or sodium bicarbonate. 

Walker and others are in agreement with 
this mechanism, but believe that it is 
brought about by a chloride deficiency, and 
that first, due to an improper fat oxidation, 
acidosis develops, second, vomiting with a 
depletion of the body chlorides, and third, 
due to exercise and the chloride deficiency, 
the muscles become painful. 

Popoff, Wills and Gray, and others have 
suggested that it is due to a state of 
anoxemia. The anoxemia is produced on 
one hand by a circulatory collapse with a 
resulting depletion of the actual oxygen 
carried to the tissues, or on the other hand, 
the tissues develop the inability to uti- 
lize the oxygen. 

The association of an irritation of either 
the sympathetic or parasympathetic nerv- 
ous system has been suggested, but careful 
neurological examinations have not con- 
firmed this opinion. 
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It is obvious that the abdominal symp- 
toms in acidosis are not due to the presence 
of a surgical lesion, because exploration, 
and in other instances, autopsy, has uni- 
formly failed to find sufficient evidence 
against any abdominal organ to account 
for the clinical findings. 

Only a small number of cases have been 
reported in which actual operation was 
done in the absence of demonstrable 
pathological conditions. Obviously, the 
cases reported do not represent the number 
of operations which have been needlessly 
done. McKittrick reviewed seven cases in 
which surgical procedures were performed 
during a phase of impending acidosis. In 
each instance the patient presented signs 
and symptoms demanding surgery, but in 
no instance was the abdominal disturbance 
at operation sufficient to explain these 
signs and symptoms. 

De Takats states: “I have explored two 
normal abdominal cavities during diabetic 
coma and have delayed operation In a case 
of spreading peritonitis, due to perforated 
appendicitis; the latter died, the first two 
recovered.” This has been the experience of 
many of us, and it seems to be an accepted 
opinion that if doubt exists and if the 
patient’s general condition will permit, that 
a careful exploration would make certain 
with greater safety than would prolonged 
delay. 

The onset of diabetic coma may be char- 
acterized by nausea, vomiting, obstipation, 
abdominal cramps, tenderness, rigidity, 
elevation of temperature, rapid pulse and a 
leukocytosis. On the other hand, the 
clinical picture of an acute abdominal 
lesion in a diabetic is frequently vague. 
The temperature, leukocytosis, pain and 
muscle spasm seem to be less than that 
seen in a nondiabetic. A marked acidosis 
and glycosuria are naturally present in the 
diabetic patient suffering from an acute 
condition within the abdomen. 

The decision as to whether or not an 
acute condition within the abdomen is 
present should require frequent consulta- 
tions of the surgeon and internist. As a rule 
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the diagnosis can best be made by insti- 
tuting immediate treatment of the acidosis 
and observing the patient for a period of 
three to six hours. If the clinical picture 
has not improved, and in most cases the 
abdominal signs will completely disappear 
within this time, a surgical exploration 
should be seriously considered. Generally, 
if the abdominal signs are due to the 
acidosis, the pain, spasm and tenderness 
will be quite widely spread over the 
abdomen; and even though it seems to 
localize in the region of the appendix, there 
exists some degree of upper abdominal 
pain. 

Abdominal pain preceding the onset of 
other symptoms speaks for a_ surgical 
emergency, particularly if the onset of pain 
is acute; while a gradual onset with 
polyuria and polydipsia preceding the 
abdominal pain probably means acidosis. 
It must be pointed out, however, that the 
onset of pain in acidosis may be acute, but 
the vomiting in these instances usually 
precedes the pain. If any doubt exists, an 
operation should be performed. 

We have recently treated a patient in 
whom it seemed impossible to exclude the 
presence of an acute appendicitis in the 
presence of an impending diabetic acidosis. 


CASE REPORT 


Our patient, a man, aged fifty-one years, was 
admitted to the surgical service September 28, 
1941. The referring doctor had made an 
admitting diagnosis of perforated peptic ulcer. 

The patient complained of a severe mid- 
epigastric and right abdominal pain. He had 
been a known diabetic for five years and was 
taking some 60 to 80 units of regular insulin 
daily. Thirty-six hours before admission the 
patient became “‘sea-sick”’ while on a fishing 
trip. He was. at first nauseated and then 
suddenly developed a severe epigastric and 
upper right abdominal pain. The pain was per- 
sistent, radiating through to the back. The 
patient was a somewhat irresponsible type of 
individual and apparently rarely examined his 
urine for sugar. He stated, however, that for the 
past few days he had had a poor appetite and 
that he was passing more urine than usual. The 
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day before admission he had decreased his 
insulin dosage, because he ate very little. 
Although he denied taking any amount of 
alcohol, we subsequently determined that he 
had consumed six or more bottles of beer while 
on his fishing trip. 

The pain gradually localized to the entire 
right quadrant, but seemed more severe in the 
region of McBurney’s point. Considerable 
nausea and vomiting of bile-tinged fluid accom- 
panied this pain. 

The family physician had been called and 
stated that the patient’s entire abdomen was 
board-like and that a large dose of morphine 
was necessary to control the pain partially. At 
the time of admission, examination revealed an 
ill-appearing man who was approximately 68 
inches tall and weighed 170 pounds. He was 
alert, co-operative and responded to question- 
ing. His respirations were between 30 and 45 
per minute, and the pulse was strong, aver- 
aging 110 beats per minute. The blood pressure 
was 135 mm. of mercury systolic and 80 mm. of 
mercury diastolic. Examination of the heart 
and lungs revealed nothing abnormal. The 
abdomen was diffusely spastic, but more 
definitely so throughout the right half. Definite 
midepigastric and upper right quadrant tender- 
ness was present, but tenderness, grade 3 plus 
on the basis of 4, was localized to McBurney’s 
point, and marked rebound tenderness was 
referred to this region. Rectal examination 
showed marked tenderness in the right iliac 
fossa. Temperature was 99.6°F. by rectum. 
The red blood count was 3,700,000 with a hemo- 
globin of go per cent (Sahli). The white blood 
count showed 24,000 leukocytes with 96 per 
cent polymorphonuclear cells. Urinalysis re- 
vealed sugar, 4 plus, and a trace of albumin. 
Roentgenographic examination of the lungs 
was reported as negative, and a flat plate of the 
abdomen revealed no evidence of intestinal 
obstruction, air under the diaphragm or renal 
stones. Blood was taken at this time but was 
not analyzed until the following day. It re- 
vealed a blood sugar of 455 mg. and a carbon 
dioxide of 22 volumes per cent, nonprotein 
nitrogen of 40 mg., and chlorides of 380 mg. 

The patient was given 1,000 cc. of normal 
saline solution intravenously and 50 units of 
regular insulin. It was recognized that the 
patient was in a state of diabetic acidosis and 
consultation with the internist was held. It 
was the general opinion that in spite of the 
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obvious manifestations of the diabetic im- 
balance, that the patient had acute appendicitis 
and that immediate surgery seemed indicated. 

Under spinal anesthesia, a right rectus 
incision was made. The appendix was in normal 
position, somewhat reddened and _ stippled, 
but ‘did not appear abnormally diseased. The 
pathologist, however, was able to demonstrate 
slight polymorphonuclear cell infiltration of the 
wall of the appendix, but surgically speaking, 
no gross abnormal disturbance was demon- 
strated within the abdominal cavity. Appen- 
dectomy was performed, and the wound closed 
without drainage. ; 

Immediately following surgery the patient 
was placed in an oxygen tent and given 250 cc. 
of bloed plasma, both as prophylactic measures. 
Large amounts of intravenous glucose and 
saline were given together with insulin therapy 
throughout the next forty-eight hours. The 
patient at no time had more than one degree 
elevation of temperature, and made an un- 
eventful convalescence. He was dismissed from 
the hospital on the sixteenth postoperative day. 


COMMENT 


This case illustrates the fact that it 
occasionally is difficult, in the presence of 
acidosis, to exclude a co-existant acute 
condition within the abdomen. It is pro- 
gressively more difficult to be certain of the 
diagnosis when laboratory facilities are not 
easily available. Many of these cases are 
seen during the night when prompt labora- 
tory service cannot be obtained and, there- 
fore, the clinician must base his decision 
entirely on the evidence at hand. 

Under ordinary circumstances we be- 
lieve that the proper procedure is to treat 
the acidosis for three to four hours, and 
then reconsider the question of any under- 
lying abdominal condition. If an acute 
condition within the abdomen is still 
suspected, surgical intervention should be 
based entirely on the degree of acidosis 
present. 

Operations can be undertaken with a 
fair degree of safety with a blood sugar two 
to three times normal, provided that the 
carbon dioxide is not below 40 volumes per 
cent. In the case which we have presented 
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the presence of acidosis was apparent, but 
after fortifying the patient with some 
treatment for his diabetic acidosis, the 
abdominal symptoms did not subside as 
rapidly as we ordinarily expect. Inasmuch 
as considerable doubt remained in the 
minds of those treating the patient, opera- 
tion was performed. Spinal anesthesia was 
considered the safest anesthesia that would 
accomplish the desired effect, and we 
doubt that any other anesthesia could have 
been used with equal safety. 

Although these patients present an inter- 
esting and difficult diagnostic problem, the 
most interesting factor is the mechanism 
by which this abdominal picture is pro- 
duced. As we have mentioned, the picture 
is seen in individuals who have acidosis 
from reasons other than diabetes, so it 
seems that it is entirely related to the 
acidosis itself and not the diabetes. 

There is no entirely satisfactory explana- 
tion for the abdominal symptoms; and al- 
though the administration of large amounts 
of sodium chloride will alleviate the symp- 
toms, there is no evidence to prove sub- 
stantially that a depletion of sodium or 
sodium chloride is the actual mechanism 
by which this picture Is produced. It is not 
unreasonable to expect that the entire 
picture is associated with a general anox- 
emia which, in combination with a chemical 
imbalance, produces some direct effect, 
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either on the muscular system or the 
nervous system. 


SUMMARY 


Abdominal signs and symptoms are fre- 
quently seen in individuals with diabetic 
acidosis. The differentiation between this 
picture and a co-existing, acute condition 
within the abdomen may at times be 
difficult and surgical intervention neces- 
sary. No satisfactory explanation exists for 
the abdominal symptoms in acidosis, but 
the association of anoxemia is thought to 
be important. A case in which a diabetic 
acidosis existed and at operation no intra- 
abdominal lesion was demonstrated, was 
reported. 
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THE EARLY DIAGNOSIS AND SURGICAL TREATMENT OF 


ACTINOMYCOSIS OF THE HEAD AND NECK* 


O. SAMUEL RANDALL, M.D. 
WATERTOWN, SOUTH DAKOTA 


HE study of the progress, clinical 

manifestations and pathological sta- 

tus of actinomycosis makes one realize 
that this disease must be diagnosed early 
and treated surgically in order to prevent 
severe disability and obtain a permanent 
cure. It is too often that we obtain patients 
in an advanced stage of this disorder who 
have been treated with potassium iodide 
and similar therapeutic measures and who 
could have been saved from such effects 
if suitable, but perhaps radical treatment 
had been instituted. In general it is 
believed that we must treat this infection 
in the same manner that we treat cancer, 
that is, by complete excision if at all 
possible. 

The institution of such measures depends 
in a large part upon the early recognition 
of the causative organism, and thereby 
confirming a correct diagnosis. In man, the 
ray fungus, actinomycosis bovis, is usually 
considered the ordinary cause of the 
disease. Due to the fact that it is extremely 
difficult to culture the pathogenic form, 
this method of diagnosis is not practical. 


MEANS OF IDENTIFICATION 


This infection comes to us so frequently 
in an uncontrolled stage because it has not 
been correctly diagnosed. For this reason 
identification of the causative organism 
is an important factor in this study. 
Because the clinical history and physical 
findings in most cases are not pathog- 
nomonic, one must depend almost entirely 
upon laboratory findings for a final diag- 
nosis. The sulfur granules are quite 
visible to the naked eye. They are best 
obtained by straining the pus through 


several layers of gauze. The granules are 
translucent, sulfur yellow or brown in 
in color, and they are best removed as a 
wet preparation made with strong sodium 
hydroxide on a glass slide, crushed and 
stained with Gram’s solution. The lobu- 
lated colony with Gram-positive mycelial 
filaments may be distinguished under the 
low power microscope. The most reliable 
method in the writer’s experience consists 

of centrifuging a large quantity of pus 
and embedding the sediment in paraffin. 
Sections are cut and stained with hemo- 
toxylin and eosin, and with Gram’s solu- 
tion. Characteristic colonies as in Figure 7 
are then sought. Tissue from an area of 
liquefaction will generally show the gran- 
ules. If it is taken from a dense indurated 
area without suppuration, the organisms 
will probably not be found. 

A very interesting clinical pathological 
characteristic of actinomycotic abscesses 
and nodules is that although they may be 
quite large, tender and fluctuant, upon 
aspiration or incision they are found to 
contain a very small amount of pus. This 
is important also from the diagnostic 
standpoint. The first physician who sees 
these lesions has the best opportunity to 
obtain the organism on aspiration. Al- 
though only a few cubic centimeters of pus 
are obtained, this most frequently contains 
the colonies; while all subsequent punc- 
tures yield a dry tap or produce no gran- 
ules, because the pus containing the 
granules frequently drains out in a short 
time. In some instances, it is very difficult 
to obtain the organism in pus from a sinus 
of long standing. One, therefore, should 
save all the material obtained from the 
first aspiration and study it both by 
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smear and by the stained sections for the 
characteristic colonies. 


SECONDARY INFECTIONS 


In view of the fact that these lesions are 
frequently secondarily infected by various 
bacteria, some authors such as Klinger, 
Colebrook, and Bayne-Jones have laid 
considerable stress on these invaders. 
Henrici on the other hand does not believe 
that they play an essential part in the 
pathogenesis of the disease since in meta- 
static lesions the ray fungus may be found 
without any associated bacteria, either in 
smear or on culture. 

If death occurs acutely, it may be due 
to secondary infection (Hiss and Zinsser). 
Frazier stated that the suppuration was 
due to a secondary infection since actino- 
mycosis was not a pyogenic organism. 
Graham, however, states that actinomyco- 
sis Is a pus producer. Karsner believes that 
fever is usually due to this added infection 
which may result in a bacterial septicemia 
or pyemia. 


GENERAL PATHOLOGY 


It is upon a thorough understanding of 
the underlying pathological characteristics 
that proper surgical management rests. 
The principal features of the disorder of 
actinomycosis are as follows: (1) A granu- 
loma is produced by an acute and chronic 
infectious process that progresses at the 
same time around the ray fungus. (2) The 
granulation tissue is composed of poly- 
morphonuclear and mononuclear cells sur- 
rounded by a vascular zone: (Fig. 2) of 
epithelial cells, multinucleated giant cells, 
(Fig. 6) eosinophiles, and plasma cells. 
(Fig. 1.) This zone is in turn bounded by 
dense fibrous connective tissue. The vascu- 
larity of this granulation tissue is of great 
importance from the standpoint of opera- 
tive treatment. (3) Along with the dense 
fibrous tissue reaction, there is a simul- 
taneous degenerative process due to the 
invasion of connective tissue by the fungus. 
The former has a tendency to wall off and 
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to heal the infection, and the latter to 
advance the process by suppuration, de- 
generation and liquefaction. (4) When 
softening takes place, there is an extensive 
lipoid degeneration (Fig. 3) with production 
of abscesses, cavities and intercommuni- 
cating pus channels filled with purulent 
material containing yellow granules (sulfur 
granules). (5) Sinuses form and discharge 
purulent exudate. (6) The healing process 
is characterized by the formation of large 
nodules of cellular fibrous tissue. (7) Exten- 
sion probably takes place by the mycelial 
filaments breaking off and being carried 
into adjacent tissue by wandering macro- 
phages. (Figs. 4 and 5.) 


SPECIAL PATHOLOGY 


Different tissues respond in a fairly 
definite manner to actinomycotic organ- 
isms. The mucous surfaces of the body are 
rather resistant to the ray fungus. It is 
uncommon to find actinomycotic granu- 
lomas in mucous membrane; the organism 
tends to burrow away from such surfaces, 
and very often no trace can be found of the 
portal of entry in the mucosa. It is probable 
that the secretions in the oral cavity as 
well as in the gastrointestinal tract tend 
to prevent the growth of the organism. 
Also other primary lesions than those of 
the mucosa tend to heal (Wright, Kollie, 
Hetsch, Kaufman). Frequently, whether 
the case is of long or short duration, the 
portal of entry cannot be determined. The 
lesion may heal by cicatrization and by 
the dying out and absorption of the micro- 
organism. As pointed out by Wright, com- 
plete healing may take place by destruction 
of the fungus in a lesion or possibly by 
their extrusion through a sinus. 

Although it appears that some tissues 
are more resistant than others, any tissue 
may be invaded and destroyed by this 
infectious process. In man bone seems to 
be fairly resistant, but a periostitis is seen 
not infrequently. It is held by most authors 
that the lymph system is not involved, 
however, rare exceptions to this rule have 
been reported (Shiota, Werthamann). The 
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regional nodes are frequently hyperplastic, 
but it is certainly rare for extension to take 
place through them, or through the 
lymphatics. Although the infection is said 
to follow fascial planes, there are so many 
exceptions to this statement that it is of 
very little importance. Most of the growth 
takes place in the connective tissue, e.g., 
submucous, subperitoneal and subpleural 
tissues. Cope and Good state that there is a 
distinct continuity of the blood vessels in 
actinomycotic lesions. There are excep- 
tions to this rule also. In fact, there is 
frequently rather marked fibrosis in the 
vicinity of the larger vessels of an organ 
and not infrequently one finds a direct 
invasion into the largest vessels, e.g., 
hepatic or portal vein, inferior vena cava, 
and lienal veins and small thrombi are 
noted in the smaller vessels. Although 
generalized infections do occur (Wertha- 
mann, Richter, Kissling), they are rela- 
tively uncommon by the direct invasion 
of the blood stream or by rupture of an 
abscess into a vessel. This is illustrated 
very well in Kasper’s and Pinner’s case of 
actinomycotic emboli to the heart with 
abscess formation as a metastasis from a 
primary focus in the arm. 

In general, it may be said that the mouth 
is the most frequent portal of entry and 
localization of actinomycosis, while other 
portals of importance may be found in the 
lungs and intestines, and rarely in external 
lesions. From these foci, actinomycosis 
may actively invade every organ of the 
body by continuity or by metastases 
through the blood stream. 


ACTINOMYCOSIS OF THE HEAD AND NECK 


(CERVICOFACIAL FORM) 


This ts the region of the body most often 
affected; most authors state that 60 per 
cent of the cases fall in this group. The 
upper jaw is rarely invaded, but the infec- 
tion involves the gums, cheeks, teeth 
sockets, or the back of the mouth in the 
region of the molar teeth. The spread of 
the infection is away from the primary site 
toward the skin along the line of least 
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resistance. Later localization takes place as 
a small indurated area at the angle of the 
jaw, or as a more extensive condition 


Fic. 1. A young colony and early granulation 
tissue reaction showing the characteristic zones. 


involving the cheek in the parotid region. 
The parotid-masseter actinomycosis 1s the 
most typical and common form. There 
may be extensive invasion of the tissues 
around the mandible, but rarely is this 
bone involved by anything more than a 
periostitis, unless the infection starts about 
the socket of a diseased tooth. Submaxil- 
lary infection may occur as an infection 
along Wharton’s duct (?), but the most 
common route is through the mucous 
membrane of the floor of the mouth. Low 
neck lesions may be due to direct exten- 
sions from the pharynx or trachea (?). 
There is generally little swelling on the 
inside of the cheek. As the lesions approach 
the skin during the course of softening and 
suppuration, numerous abscesses may oc- 
cur in the involved tissues, and subse- 
quently rupture through the skin to 
establish one or several draining points. 
The stage of induration may last several 
months. After drainage is established the 
condition may subside and very little 
extension may take place for a long time. 
Subsequently, there is more softening, 
abscess and sinus formation. Frequently, 
after a sinus tract has drained for a long 
time it closes by cicatrization. According 
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to Shiota, the acute features of this process 
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progresses in the neck it tends to extend 


depend, at least to some extent, on mixed downward and sometimes backward. The 


infections. muscles become infiltrated down to the 
=f. 
Fic. 4. 5 


Fic. 2. The vascularity of actinomycotic granulation tissue. 

Fic. 3. Lipoid degeneration in zone of increased vascularity. 

Fic. 4. Colony made up of Gram-positive mycelial filaments. 

Fic. 5. Actinomycosis of spleen; detached mycelial filaments surrounded by 
wandering cells. 


Fic. 6. 
tissue with numerous multinucle- 
ated giant cells. 


When lesions are seen early, there is apt 
to be considerable induration with very 
little localization and the borders of the 
process are ill defined. This is particularly 
true in lesions which become extensive in 
the cheek before obvious softening takes 
place. But in some cases suppuration and 
localization may occur early. From the 
parotid region, the process may extend 
into the temporal muscle, scalp, forehead 
or the back of the ear. As the lesion 


of pus and stained 
with hematoxylin and eosin. 


base of the neck; direct extension into 
the mediastinum or the apex of the lung 
may follow. When the extension is back- 
ward, the vertebral column or base of the 
skull becomes involved, and subsequently 
the meninges and spinal cord are attacked 
(Moersch). 

When the submaxillary region is in- 
volved, the extension is into the submaxil- 
lary gland, tongue, ribbon muscles of the 
neck and into the submental region. 
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The trachea is infrequently affected, 
even by secondary infiltration. The larynx 
may be primarily involved or secondarily 
eroded by actinomycosis of the head and 
neck, but the latter is unusual. 

The patients first complain of a stiffness 
of the jaws and later of an inability to 
open and close the mouth completely. 
Then swelling occurs which may or may 
not be painful. Frequently, a dentist is 
consulted for toothache and in some of our 
cases teeth have been extracted. In some 
instances these patients on whom extrac- 
tions were done had considerable oral 
sepsis and dental caries, so that dental 
hygiene and extractions were probably 
helpful. They may complain early of a 
facial pain which has been mistaken for 
trigeminal neuralgia. As was pointed out, 
the induration may persist for some time 
before suppuration takes place. The most 
common erroneous diagnoses are tubercu- 
losis, malignancy and dental root abscess, 
or cervical abscesses, secondary to infected 
teeth. After these lesions exist for a while, 
there may be considerable cachexia and 
anemia with a low grade or hectic type of 
fever. When the condition becomes chronic, 
there is but little pain except. when 
abscesses appear that need drainage. 


THE TONGUE 


Primary actinomycosis of the tongue is 
relatively rare and is usually secondary to 
actinomycosis elsewhere. The tongue is 
frequently the portal of entry, but by the 
time symptoms appear this primary focus 
has usually healed. In 1926, Figi brought 
the total of reported cases of primary 
actinomycosis of the tongue to thirty- 
nine. Cameron has recently presented 
two more cases, and in discussion of 
Cameron’s paper, Shelmire quite appropri- 
ately pointed out that the rare lingual 
localization of the disease in man was more 
apparent than real. Cases have also been 
reported by Grupen, Barlow, Banister, 
Wanamaker, Mitchell and Venetianer. 

Actinomycosis of the tongue in cattle 
is common, and in many of these bovine 
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cases particles of grain and straw have been 
found in the lesions. Fischer, Jurinka, Von 
Baracz, Schartan, Harm, Kockel, New and 


~ 
Fic. 8. Case 1. Actinomycosis of neck in girl of 
thirteen. 


Figi have demonstrated similar particles 
around actinomycotic lesions in the tongue 
of man. 

It is most frequently seen in the anterior 
third of the tongue (rarely on the back 
of the tongue—Shiota), on one side along 
the margin and on the dorsum. 

There is some induration of the tongue 
at the onset and the patient may complain 
of slight pain, stiffness and swelling. As 
softening takes place, and the lesion in- 
creases in size there is more disability. If 
the lesion is not incised, an abscess forms 
which may rupture and discharge purulent 
material. Multiple sinuses appear as exten- 
sion takes place. Very rarely does a diffuse 
actinomycotic abscess of the tongue occur 
(Magnussen, Von Baracz), but a diffuse 
multilocular abscess with multiple draining 
sinuses may form (Cameron). From the 
tongue direct extension to adjacent tissues 
readily takes place. 

There are two clinical forms of actino- 
mycosis of the tongue: The first runs an 
acute course, with early suppuration simu- 
lating an acute pyogenic abscess. The other 
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form is more chronic, with more induration 
and occasional ulceration. This form may 
be mistaken for carcinoma. 


Fic. g. Case 111. Girl age eight 
years; actinomycosis of 
right submaxillary region. 
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mycosis in the United States only forty- 
two were in children. Figi reports that less 
than 3 per cent of approximately 450 


% 


= 


Fic. to. Case wt. Lesion 
healed after wide dissection 
and curettement one year 
later. 


Fic. 11. Case vit. Rapid extension of process with inade- 
quate treatment. 


THE DISEASE IN CHILDREN 


In general, the clinical course and 
pathological findings in children are essen- 
tially the same as in adults. One gains the 
impression from literature that the disease 
is rare in children, but this is certainly not 
substantiated by the cases which form the 
basis of this report. In this relatively small 
series there were three patients under 
fifteen years of age. In 1925, Sanford and 
Vaelker found that in 670 cases of actino- 


patients with the disease in his series were 
in children. 

Children can be treated effectually if the’ 
proper methods are introduced and if the 
patients present themselves early enough. 
The treatment in children is the same as in 
adults, that is, surgery if possible. Likewise 
the prognosis is the same in children as 
in adults and that is favorable, if an early 
case is so located that it is accessible to 
surgery. 
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PROGNOSIS 


The lesions in the head and neck are 
much more favorable than actinomycosis 


head 


duration. 


elsewhere in the body due to their accessi- 
bility and the likelihood of early recogni- 
tion. There seems to be very little reason 
why all these cases should not yield readily 
to treatment and be cured if treated early 
enough. 


TREATMENT 


Of the various forms of treatment, 
surgery, radiation and potassium iodide 
have proved to be the most valuable. 
Hyerdahl has reported good results with 
radiation therapy in actinomycosis of the 
head and neck, and prefers it in all types of 
actinomycosis to the exclusion of all other 
therapy. Magnusson has shown that acti- 
nomycosis in cattle is usually due to the 
actinobacillus and that massive doses of 
potassium iodide have been effectual but 
have had very little effect on lesions caused 
by the actinomycoses bovis. Reynolds and 
Henrici have shown that iodides have no 
effect on actinomycoses bovis in vivo or 
vitro. They obtained growth in media 
containing as much as 10 per cent potas- 
sium iodide. It was noted in several of our 
cases that although the patients felt better 
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Fic. 12. Case rx. Actinomycosis of 
and neck of years’ 
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physically, and the lesions did not seem 
to progress very much for a time, this 
manifestation was only temporary; the 


Fic. 13. Case tx. One year after 
radical excision of the acti- 
nomycotic process; no recur- 
rence. 


patients died from the disease. Therefore, 
it is doubtful that iodides exert any specific 


Fic. 14. Case x. Actinomycosis of the 
parotid-masseter region; two months’ 
duration. 


action on this parasite; and it is a question 
whether they stimulate fibrous tissue or 
not. It has not been possible to find any 
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reported cases of complete cure of proved 
actinomycosis by the use of potassium 
iodide alone, or of radiation therapy alone, 


Fic. 15. Case xin. Ex- 
tensive actinomy- 
cosis right parotid 
and submaxillary 
regions. 


although some apparent remissions have 
occurred. 


In attempting to treat the disease 
process, one must not rely on conservative 


Fic. 17. Case xiv. Actinomycosis right 
parotid region extending into audi- 
tory canal and tonsillar fossa. 


methods, for as a whole they have proved 
to be failures. Surgical measures such as 
incision, excision, curettement and drain- 
age should have precedence over all other 
forms of therapy. It may not be necessary 
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at first to do a complete extirpation of the 
disease process, as in cancer, since, in many 
instances promotion of adequate drainage 


Fic. 16. Case xu. After 
six curettements lesion 
controlled one year later. 


alone may cure the disease. However, one 
must follow these cases quite closely, and 
if the disease does not clear up, more 
radical methods must be employed. 

One should not, however, limit his treat- 
ment to one form of therapy, but should 
use every accepted approach to cure that 
is known. It seems advisable to follow 
surgery with potassium iodide and ade- 
quate doses of deep x-ray in some cases. 

Recently there have been reports on 
the use of sulfanilamide in these cases, but 
the follow-up time has been too short to 
make any definite conclusions as to its 
efficacy. In infections of the head, neck and 
tongue, surgery is preferred, viz., excision, 
if incision, curettement and drainage do 
not suffice. 


COMMENT 


The same principles of early recognition 
and adequate surgical procedures apply to 
actinomycosis of the thorax and abdomen. 
Brickner has reported success in abdominal 
cases using extensive surgical methods. 
But the abdominal and thoracic cases that 
we have encountered have not been 
treated with such success. It is believed 
that if these cases are diagnosed early 
enough and radical surgical excision em- 
ployed, removing all dead tissue and 
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COLLECTED CASES OF ACTINOMYCOSIS OF THE HEAD AND NECK—I19Q25 TO I940 
Duration 
Hosp before | Description of Lesion | Methods of 
Case No. Sex | Age Admis- png oor cone Diagnosis Treatment Results 
sion 
M.G.H.| M | 13 | 3 mos. | Moderately advanced | Paraffin section) Incision and drain; | Cured. No re- 
1 | 608171 | (Fig. 8) right side neck curettment (1 op-| currence 8 yrs. 
eration) 
2 |M.G.H.| M | 7) 6wks. | Right lower jaw and | Granules Sinus tract curetted | No recurrence 
A. B. parotid region; sinus | Smear 2 operations 7 yrs. 
3 |M.G.H.| F 8 | 1 mo. | Hard mass 8 cm. sub- | Smear Wide dissection; | No recurrence 
B. A. | (Figs. 9 maxillary region curettement; one/ 4 years. 
and 10) right neck; no fluctu- operation 
ation 
4 ELEL M | 44 5 wks. | Early, right neck; no| Clinical sulfur; Complete endo-| Cured. No re- 
359099 sinuses gran. paraffin| therm excision; KI| currence 8 yrs. 
sec. postoperative 
5 |M.G.H.| F | 29 | 1 mo. | Moderately advanced | Paraffin section) Excision and drain; | Cured. No re- 
60926 left submaxillary and two operations, KI) currence g yrs. 
submental regions 
neck 
6 |M.G.H.| M | 65 | 5 mos. | Extensive mass right | Smear Large doses KI in- | Cured. No re- 
38703 face and neck; many cision and drain-| currence 6 yrs. 
sinuses age; two courses 
deep x-ray 
7 |M.G.H.| M | 40 | 6 wks. | Early lesions of cheek | Smear Endotherm excision} Cured. No _ re- 
55891 currence’ 10 
yrs. 
8 |M.G.H.|! M | 43 | 10 wks. | Extensive mass left | Smear Incision and drain- | Death 
33878 | (Fig. 11) face and neck; intra- age; KI radium 
oral ulceration two courses x-ray 
9 |M.G.H.| M | 46 | 2 yrs. | Localized to right bead) Paraffin section| Excision, drainage, | Cured. No re- 
62058 | (Figs. 12 and neck curettement; two| currence 8 yrs. 
and 13) operations 
10 |M.G.H.| F | 29 | 15 mos. | Fairly early left bead | Smear Incision and drain- | Cured. No re- 
57504 | (Fig. 14) and neck age; KI; deep x-ray} currence yrs. 
11 |M.G.H.| F | 35 | 3 mos. | Right cheek and angle | Smear Incision and cur-| Cured 7 yrs. 
N. W. mandible; indurated rettement dissec- 
and fluctuant sinuses tion submental 
glands 
12 |M.G.H.| M | 24 | 6wks. | Mass 5 by 4 cm. left | Smear KI (elsewhere) 1. | Followed 1 yr. 
neck hard, not tender Excision of ab- 
scess; 2, sinusex 
curetted 3, sinuses 
curetted 
13 | M.G.H.| M | 55 | 10 wks. | Extensive mass right | Paraffin section} KI and x-ray (else- | Control 1 yr. 
E. E. | (Figs. 15 face and neck; sinuses, where). Currette- 
and 16) softening ment six operations 
14 |M.G.H.| M | 52 | 3 wks. | Mass right face and | Smear Incision and cur-| Incomplete fol- 
J. F. | (Fig. 17) tonsillar fossa; sinus rettement; two op-| low-up 
into auditory canal erations 
15 |M.G.H.| M | 39 | 4 days/ Anterior third mid- | Smear Incision, drainage | Cured 8 yrs. 
61438 line tongue curettement; one 
operation 
16 |M.G.H.| M | 43 | 13 days | Tongue and submen- | Smear Incision and drain- | Cured 10 yrs. 
54637 tal region age; two oper- 
ations, KI deep 
x-ray 
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exposing all actinomycotic channels, our 
percentage of success would increase. It 
is also believed that the reason most of the 
cases come to us so late is because an 
accurate diagnosis has not been made. 


CASE REPORTS 


This surgical approach can be facilitated 
with greater ease and obtain more certain 
and quicker results if an early diagnosis is 
made. This may be done by at least con- 
sidering actinomycosis as the possibility 
in any infection of the head and neck of 
two weeks’ or longer duration. This study 
is based upon the case reports given in 
tabulated form. 

These sixteen cases have presented 
themselves to us during the last fifteen 
years. There was one death in this series. 
He was forty-three years old, with an 
extensive lesion on the neck of eleven 
weeks’ duration and his treatment con- 
sisted mainly of deep x-ray, radium, potas- 
sium iodide and a minimal amount of 
surgery. During this treatment very little 
benefit was noted. Three cases have had a 
rather incomplete follow-up, however, the 
lesions were under control when last seen. 
The other cases—twelve—have been cured 
for as long as ten years. 

The earliest case in this series was 
diagnosed and operated upon by Dr. 
George Eitel. The lesion was small and 
located on the right side of the neck. 
The duration of illness was five weeks and 
was treated by complete excision with an 
endotherm knife. The diagnosis was made 
after operation by study of paraffin sec- 
tions taken from the exudate within the 
inflammatory mass. There has been no 
recurrence. 

In each case we have listed the type of 
treatment followed. In some cases only one 
thorough surgical procedure was necessary, 
however, in others several operations were 
carried out. 


SUMMARY 


In the treatment of actinomycosis, 
if possible, complete eradication of the 


Randall—Actinomycosis 


SEPTEMBER, 1942 


diseased process by certain surgical pro- 
cedures should constitute the chief thera- 
peutic measure. 

Wangensteen has very adequately stated 
the problem, “It is highly important, 
therefore, that actinomycotic wounds be 
frequently and meticulously examined. 
When a pocket has been well curetted, 
persistent drainage usually means an 
adjacent focus. The main consideration of 
most consequence is whether all the 
actinomycotic debris has been curetted 
away.” 

For supportive measures, potassium 
iodide and irradiation therapy are of value, 
but they should be considered of second- 
ary Importance. 
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PROLAPSE OF THE RECTUM 


A SUGGESTED OPERATIVE PROCEDURE FOR CURE 


IsipORE COHN, M.D. 
Chief of Surgical Staff, Touro Infirmary 


NEW ORLEANS, LOUISIANA 


UGGESTED innovations indicate dis- 
satisfaction. For prolapse of the 
rectum a wide variety of procedures 

have been tried. Multiplicity of methods 
indicate diversity of opinion as to causative 
factors. Three main theories of origin have 
been offered: Esmarch suggested that the 
condition was due to an inflammation of 
the mucous membrane of the rectum. 
Jeannel suggested ptosis of the small 
intestines, which allowed them to sink in 
the cul-de-sac and by their weight cause 
pressure atrophy of the levator ani which 
ultimately gives way and allows prolapse. 
The third theory is that prolapse of the 
rectum is a hernia. 

In 1912, Alexis Moschowitz after careful 
anatomic studies stated: ‘Prolapse of the 
rectum is a hernia and in all of its features 
it conforms to the well recognized prin- 
ciples of hernia in other parts of the body.” 
Moschowitz gives credit to Waldeyer, 
Ludloff, Napalkow, Dix and others for 
having done the original anatomic studies 
on which the hernia theory rests. 

Moschowitz reminds us: ‘‘(1) The entire 
abdominal parietes are lined by peritoneum. 
(2) External to the peritoneum there is 
everywhere a layer of fascia. This fascia has 
received different names in different parts 
of the body, that is, the transversalis, 
pelvic, iliac, diaphragmatic, and etc. If 
traced it will be found that these are 
merely parts of one continuous layer. (3) 
All large vessels in the abdomen and all of 
the viscera of the abdomen lie upon the 
transversalis fascia and are covered by the 
peritoneum.” 

Moschowitz states further that, ‘‘A little 
reflection will show that hernias occur only 
where blood vessels or viscera make their 


exit normally. In other words it is very 
apparent that these weak anatomic points 
must be attenuated peri-vascular or peri- 
visceral projections of the transversalis 
fascia.” 

This point is well illustrated by dia- 
grammatic representations included in 
Moschowitz’s classic paper. 

In considering the development of pro- 
lapse of the rectum if one accepts the 
sliding hernia theory of prolapse, one must 
keep in mind certain fundamental anatomic 
facts which have been so carefully pointed 
out by Moschowitz, they are: “(1) The 
peritoneum covering the anterior surface 
of the rectum Is intimately adherent to it. 
(2) The undersurface of the levator ani Is 
covered by a very dense fascia. Under 
normal conditions this fascia together with 
other component parts of the perineal body 
prevent the progress of the hernia in a 
downward direction for a time.” 

Any procedures which attempt to cure a 
prolapse of the rectum should fulfill certain 
indications: (1) Resection of the prolapsed 
bowel, (2) suspension and fixation of the 
bowel, and (3) repair and restoration of the 
pelvic floor. 

The above indications are not met by 
many operative procedures which have 
been suggested. Practically all operations 
which are done transperitoneally take into 
consideration only one of these indications, 
that is, suspension and fixation of the 
sigmoid. Sigmoidopexy alone does not in 
anyway repair the pelvic floor. The latest 
procedure of this type was suggested by 
Pemberton in 1938. 

“It was reasoned that if the pelvic colon 
could be pulled up until the rectum was 
taut and held in this position, at least tem- 
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porarily by sigmoidopexy, the rectum 
would become fixed in this taut position 
by the formation of scar tissue in the hol- 
low of the sacrum and rectal prolapse 
thereby could be cured.”’ (Pemberton.) 


COMMENT 


In this operation and like operations, no 
attention is paid to the weakness in the 
pelvic fascia and the possible prolongation 
of the peritoneal reflection of the cul-de-sac 
of Douglas through which a subsequent 
hernia could recur, whether or not a 
prolapse of the rectum did occur. 

Operations in which the prolapsed rec- 
tum has been removed either by ligatures 
or ecraseurs, or even in which the prolapsed 
segment has been removed and the outer 
and inner cylinders sutured together at the 
line of section, fail to take into considera- 
tion the danger of injury to possible con- 
tents of the cul-de-sac. These operations 
also fail to consider the weakness of the 
pelvic floor. 

As early as 1900, Ott recognized the 
importance of strengthening the natural 
support of the rectum. Ott, according to 
Moschowitz, performed ‘“‘what is prac- 
tically an inverted perineal plastic.” 

Napalkow was the first to recognize the 
importance of deep structures. He made a 
transverse incision in front of the anus, and 
worked his way upward to the peritoneum; 
this he closed off and finally sutured the two 
levators together. 

Moschowitz objected to Napalkow’s 
operation as he thought “it exceedingly 
difficult if not impossible to suture together 
at such great depths the two levators and 
the upper layer of the pelvis fascia with the 
requisite care and exactness.” 

In 1925, Maes and Rives recognizing the 
importance of the deep structures and 
the necessity for repair of the pelvic struc- 
tures, suggested and carried into effect an 
operation in which they approximated 
the levators and supported the rectum by 
deep sutures. They give credit to Duval 
and Lenormont for having performed the 
operation in 1904, but their work was 
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independent of and without knowledge 
of the work of Duval and Lenormont. 

The procedure which is here suggested is 
a composite operation. I have no illusion 
that the operation which is suggested and 
which we have used with success is by any 
means the final answer to a problem so 
difficult and which has occupied the atten- 
tion of so many surgeons. It does, how- 
ever, comply with certain fundamental 
principles. 

In approaching the problem of the oper- 
ative cure of prolapse of the rectum one 
must have a clear picture of the patho- 
logical anatomy. One of the clearest 
descriptions of complete prolapse is to be 
found in the chapter in Maingot’s Surgery 
written by Ernest Miles: 

“Pathological Anatomy—lIn those in- 
stances in which the whole of the rectum 
has been extruded, the tumor consists of a 
double tube, one placed within the other. 
The outer tube consists of the rectum, the 
mucosa being continuous with the skin 
of the anal margin at the base and with the 
mucosa of the pelvic colon at the apex of 
the protrusion. The inner tube consists of 
an equal length or more of the pelvic colon 
which has also been extruded. Between the 
two tubes in a prolongation of the pelvic 
peritoneum which forms a pouch anteriorly 
and at the sides, but not posteriorly. In 
cases of pronounced visceroptosis coils of 
small intestine descend into the peritoneal 
pouch.” 

In addition to the above there must be 
some weakness if not an absolute diastasis 
of the perineal muscles. The operation 
which is proposed has been carried out only 
once. 


CASE REPORT 


T. B., age thirty-eight, a white male, stated 
that he had had a prolapse of the rectum for 
eleven years. He was operated in February, 
1940, at another institution. The operation 
consisted of multiple cauterizations of the 
mucosa. The patient stated that he was no 
better. When examined he had incontinence 
of feces; there was no blood in the stool, but 
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he thought that the prolapse had gotten pro- 


gressively worse. 


On examination of the rectum we noted that 


Fic. 1. 


Fic. 3. 


Fic 
Fic. 
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. 1. Prolapse completely extruded. 
2. Incision in the long axis of the mucous membrane of the prolapsed 
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The detailed steps of the procedure are as 
follows: Spinal anesthesia was used. The lower 
bowel had been thoroughly cleansed prior to 


2. 


Fic. 4. 


bowel to within half an inch of mucocutaneous margin. 
Fic. 3. Separation of mucosa from muscularis. Vessels on muscularis to be 
ligated. 
Fic. 4. Incision through muscularis; the peritoneal pouch in the Douglas 
cul-de-sac is seen. 


the anal orifice was wide admitting two fingers 
without difficulty. The sphincter was markedly 
relaxed. When the patient strained the pro- 
lapse could be seen extending about two and 
one-half to three inches beyond the mucocu- 
taneous junction. Proctoscopic examination 
revealed apparently a normal mucous mem- 
brane without thickening. 

The patient was admitted to Charity Hos- 
pital where he was operated upon. 

When last seen November, 1941, five months 
after the operation, there was no evidence of 
prolapse and the patient had almost complete 
sphincteric control. At times there was some 
loss of control, in that he soiled his clothes, if 
the stools were liquid. 


operation. At operation the patient was placed 
in the lithotomy position and the prolapse was 
completely extruded. A gauze strip was intro- 
duced through the lumen of the bowel as high 
as possible to avoid having continuous con- 
tamination of the field. On either side of the 
orifice of the bowel at the end of the extruded 
loop an Allis forcep was applied in order to 
give better fixation during the operative pro- 
cedure. An incision was made in the long axis 
of the mucous membrane of the prolapsed 
bowel, the incision extended upward to within 
about one-half an inch of the mucocutaneous 
margin. The mucosa was retracted in order to 
expose the vessels and the muscularis of the 
everted loop. The vessels were clamped, ligated 
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ready for section or for use for traction pur- 
poses. The peritoneal opening was closed and 
a strip of gauze introduced so as to pack off the 


and sectioned. The mucosa was separated from 
the muscularis circumferentially. 
An incision was then made in the muscularis 


FIG. 5. 


Fic. 5. Separation of bladder and peritoneal pouch from the rectum. 


Fic. 6. The peritoneum has been opened and the bowel packed out of the way. 
Fic. 7. Pack to hold herniated bowel and peritoneal reflection up during further 
stages of operation. 

Fic. 8. Section of the muscularis and the outer coat of the everted loop. 


of the everted loop and, after retraction of the 
incised muscularis and the outer coat of the 
loop, the peritoneal pouch in the prolonged 
Douglas cul-de-sac could be seen. The peri- 
toneal pouch was separated from the rectum 
and the bladder by dry dissection. The peri- 
toneum was then opened and the bowel was 
packed off. At this point the muscularis and 
the outer coat of the everted loop was sectioned 
near the mucocutaneous border just above 
what should be the sphincter. This then leaves 
the elongated barrel of the prolapsed bowel 


peritoneal pouch. Gelpi retractors were intro- 
duced for exposure. Sutures were then intro- 
duced on either side into each of the levators 
and a bite of the outer surface of the rectal 
wall was included in the sutures. When the 
sutures in the levator had all been introduced 
they were tied one by one so as to fix the rectum 
at the highest point and also to repair the pelvic 
floor. The next step consisted in sectioning 
the proximal portion of the extruded loop. At 
this point a continuous suture or multiple 
sutures were used to approximate the cut end 
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Fic. g. The elongated loop is shown. 
Fic. 10. Sutures introduced into each side through the levators to form a buffer. 
Fic. 11. Point of sections of the prolapsed loop. 

Fic. 12. Suturing the distal end of the bowel to the skin circumferentially. 


SEPTEMBER, 1942 


> 
4 
a 
| 
i 
; 
\ 


New Series LVII, No. 3 


near the mucocutaneous junction and the cut 
end of the proximal loop of bowel. No pack 
was introduced into the anal orifice at the 
conclusion of the operation. 

It was not thought necessary in the case 
under consideration to plicate the sphincter. 


SUMMARY 


The operation as performed combined 
the features of many procedures which have 
been done singly before, but so far as I 
know the combined procedure has not been 
recorded in the literature. 

I have no illusion that this ts a final word; 
it simply represents certain steps which 
seem logical from an anatomic standpoint. 

In hernias everywhere else the peritoneal 
pouch is considered, why not here? In 
hernias everywhere else the weakness in the 
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transversalis fascia or pelvic fascia is 
repaired, why not here? 

This is a preliminary report and _ is 
offered with the hope that others may try 
the procedure and be able to aid in 
evaluating It. 
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ALTHOUGH we occasionally see patients with procidentia who are 
nullipara, that does not detract from the indictment that practically all 
patients who exhibit procidentia have been neglected to a superlative 
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ACUTE SPINAL CORD COMPRESSION FOLLOWING 


HEMORRHAGE WITHIN EXTRADURAL NEOPLASM* 
REPORT OF TWO CASES WITH RECOVERY 


Lizut. Compr. ABRAHAM Kaplan, 


M.D. 


U. S. Naval Hospital 
PORTSMOUTH, VIRGINIA 


HE signs and symptoms of a spinal 

cord neoplasm bear a direct relation- 

ship to the degree and rapidity of 
spinal cord compression. The occurrence 
of cord compression may be so slow and 
intermittent as to give rise to only mild and 
transient symptoms. Careful neurological 
study may yield no abnormal findings. 
Indeed it is well known that a patient may 
harbor a benign spinal cord neoplasm for 
years and give no evidence of any objective 
dysfunction. Often such patients are sus- 
pected of having a variety of ailments until 
compression of the cord brings forth the 
true nature of the disease. Certainly it ts 
rather fortunate that at least 85 per cent 
of spinal cord neoplasms are very slow 
growing, benign and operable. These offer 
ample opportunity for early diagnosis. Our 
experience during the past decade shows 
a growing consciousness of the frequency of 
spinal cord tumors and so many more are 
being recognized during the phase of spinal 
cord dysfunction before permanent and 
extensive degeneration has taken place. 
The earlier recognition of these benign 
tumors has made our task of their removal 
much easier and the results have been more 
gratifying. 

However, when we are confronted with 
acute compression of the spinal cord, 
whether due to external violence, an extra- 
dural abscess or a rapidly expanding 
neoplasm, we must realize that we are 
facing an acute surgical emergency. The 
reserve and resisting mechanisms of the 
spinal cord are easily overcome, and 
destructive processes, chiefly due to vascu- 
lar disturbances and anoxia, set in early 
and progress rapidly. 


Under these conditions the degree of 
functional return of the spinal cord will 
depend not only upon the underlying 
pathological disorder, but also upon the 
prompt recognition of the acute spinal cord 
compression, the correct level of compres- 
sion and on the early surgical intervention. 
Acute spinal cord compression is fre- 
quently due to metastatic or malignant 
disease, but it may follow, as was recently 
pointed out by Eaton and Craig,! the 
removal of spinal fluid which precipitates 
a downward herniation of a spinal cord 
tumor, or it may be due to a hemorrhage 
within a benign extramedullary neoplasm. 
At any rate, no time must be lost in 
arriving at a course of action, and if 
surgery is decided upon there should be no 
delay. 


LITERATURE 


In reviewing the problem of acute spinal 
cord compression as a result of hemorrhage 
within a spinal cord neoplasm, it is of 
interest to note that hemangiomas within 
or adjacent to the brain or spinal cord are 
not infrequently associated with nevi in the 
same dermatome. In 1906, Cushing? re- 
ported cases of spontaneous intracranial 
hemorrhage associated with trigeminal 
nevi. 

Cobb,* in 1915, presented evidence to 
support the belief that hemangiomas are 
congenital and arise from developmental 
faults in the central nervous system and 
may similarly involve other organs inner- 
vated by filaments from that neuromere. 

In 1927, Rand‘ reported two cases of 
hemangioma of the cord in association with 


* From the Neurosurgical Service of Mt. Sinai Hospital, New York City. 
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skin nevi in the somatic segment where the 
cord was being compressed. 

In 1934, the author® reported a case of 
epidural hemangio-endothelioma in a pa- 
tient who, in addition to many cafe-au-lait 
blotches over the body showed a large 
purplish elevated skin hemangioma meas- 
uring 10 by 15 cm. to the left of the spine 
which corresponded to the neuromere of 
the neoplasm. (Fig. 1.) The patient made a 
complete recovery and is well today. 

Two years later, Buckley® reported the 
sudden onset of a flaccid paraplegia in a 
patient who subsequently was proved to 
have a hematomyelia secondary to a 
hemangioma. 

More recently Johnson,’ in 1938, re- 
ported an interesting case of an epidural 
hemangioma compressing the cord which 
went unrecognized for five years after the 
sudden onset of symptoms. Autopsy showed 
an epidural neoplasm with thin wall vessels 
and evidence of rupture and hemorrhage 
which undoubtedly was responsible for the 
sudden compression of the cord. 

To Karshner, Rand and Reeves® must be 
given due credit as the first to diagnose 
preoperatively an epidural hemangioma 
producing acute spinal cord compression. 
In addition to scattered pigmented he- 
mangiomatous nevi, their patient also 
showed x-ray evidence of a hemangioma 
of the vertebra. Microscopic study of the 
tissue removed at operation revealed evi- 
dence of recent bleeding within the endo- 
thelial channels of the tumor. 

These authors stress the view that the 
presence of skin nevi in the same or 
adjacent skin segments of cord compression 
should promptly arouse the suspicion of a 
hemangiomatous lesion for which adequate 
preparation should be made before opera- 
tion is undertaken. 

Although the two cases to be reported 
did not show skin nevi, they nevertheless 
presented the syndrome of acute spinal 
cord compression due to hemorrhage within 
a benign neoplasm. It is the purpose of this 
communication to re-emphasize the syn- 
drome of acute spinal cord compression and 
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to urge prompt surgical intervention before 
irreversible damage to the cord has taken 
place. 


CASE REPORTS 


Case 1. On February 6, 1940, Grace H., a 
school teacher, aged twenty-two, was admitted 
to Mt. Sinai Hospital complaining of paralysis 
of both legs. On December 12, 1939, the patient 
slipped in the bathroom and fell heavily, 
striking the lower end of the spine. For a week 
following the injury she felt reasonably well, 
but then began to experience pain over the 
upper thoracic spines radiating forward in 
girdle fashion to both breasts. The pain gradu- 
ally became more intense and was particularly 
distressing with motion, coughing or sneezing. 
In January, 1940, she went to bed, and with 
bed rest the pains lessened. On January 12, 
1940, x-ray films of the spine were reported 
negative, and she was given a girdle for support. 

Twelve days before admission diathermy 
treatments were started, and after three treat- 
ments the pain across the back almost com- 
pletely subsided. About this time a numbness 
and heaviness of both legs set in, and at times 
both legs would suddenly jump up. Weakness 
of the legs progressed steadily and walking 
became more difficult, so that four days before 
admission she no longer could leave the bed. 
Simultaneously, the impaired sensation of the 
lower extremities advanced and spread to the 
midthorax. The loss of sensation soon became 
complete and the patient felt as if she were cut 
in half. For sixteen hours before admission she 
was unable to void. 

Examination showed a very pleasant and 
co-operative young woman, whose general 
physical examination was negative. The posi- 
tive neurological findings were as follows: (1) 
Spastic paraplegia of both legs, (2) diminution 
of pain and temperature sensibility between 
thoracic four and nine skin segments, and 
marked hypalgesia below thoracic nine skin 
segment. Light touch and position sense, how- 
ever, were preserved and deep pressure sense 
remained intact. (3) The abdominal responses 
could not be elicited, knee jerks and ankle 
jerks were hyperactive and equal, Babinski 
sign as well as ankle clonus were present on 
both sides. (4) Spinal tenderness was most 
acute over the second and third thoracic spines. 

X-ray films of the spine were negative. The 
manometric test showed complete block, the 
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spinal fluid was xanthochromic, and_ total 
protein was 104 mg. per cent. 
Operation was performed on February 7, 


Fic. 1. Port-wine hemangioma in the neuromere 
corresponding to the extradural hemangioma. 
Note the cafe-au-lait blotch of the left forearm. 


1940. A vertical incision was made from the 
second to the fourth thoracic spine. It was 
immediately noted that the skin, fascia and 
muscles were unusually vascular, with vessels 
of large caliber to either side of the spine. A 
transfusion was arranged for instantly. As the 
muscles were retracted tumor tissue was 
identified perforating through the second 
thoracic lamina on the left. After removing the 
spines and laminae from thoracic two to four, 
a well demarkated, fleshy, reddish brown 
tumor, measuring 4 cm. in length, was clearly 
visualized. The tumor bled freely from all 
surfaces but fortunately it was possible to 
separate the growth from the dura quite 
easily. After the complete removal of the 
tumor, the dura immediately began to pulsate 
normally and at this time a transfusion was 
started. After the bleeding was stilled, closure 
was carried out in layers without drainage. 
Gross inspection of the tumor showed a 
hemorrhage within its substance. 

Microscopic section of the tissue revealed one 
area which was very cellular, consisting of 
closely packed cells with hyalin cytoplasm and 
elongated darkly staining nuclei. The nuclei 
varied considerably in shape, and in places 
were arranged in cord-like masses. (Fig. 2.) 
There were also many giant cells, some con- 
taining as many as twenty nuclei which had no 
consistent distribution. (Fig. 3.) The tissue was 
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abundantly supplied with vessels. In another 
portion of the tumor there were many large 
broken down vascular spaces with hyalinized 
concentrically arranged arterioles showing en- 
dothelial proliferation. Areas of hemosiderin 
were not infrequent in this region. (Fig. 4.) 
There were no mitotic figures. 

Diagnosis: Giant cell tumor. 

On the morning after the operation the 
patient stated she felt that her legs again 
belonged to her. On the third postoperative 
day the spinal fluid was xanthochromic and 
manometric test showed a slow rise and fall 
upon jugular compression.* One week after 
operation she voided spontaneously. The 
wound healed by primary union. Manometric 
test on the eleventh postoperative day showed 
a prompt rise and fall upon jugular compres- 
sion. The spinal fluid was clear and colorless. 

It was interesting to note the manner in 
which function returned. At first there was a 
feeling that the legs belonged to the body. Pain 
and temperature were first experienced more 
acutely in the lower portion of the legs. Power 
in the vasti medialis and lateralis manifested 
itself first in the right leg, then in the left. The 
internal rotators began to function before the 
external rotators. Movement in the toes was a 
later manifestation. 

A month after the operation she walked with 
moderate assistance. She was able to abduct 
and raise both legs with ease. Babinski sign 
was no longer present. From then on improve- 
ment in sensation and power was steady, but 
not as rapid. She was given 800 roentgen ray 
units over the operative site as a prophylactic 
measure. 

At the time of discharge on April 6, 1940, 
sensation was normal, gait was slightly spastic, 
there were no pathological reflexes and sphincter 
control was excellent. 

Now over one year since the operation she is 
in excellent health, walks very well and is at her 
job as a music teacher. 


* For the past seven years it has been our practice to 
make certain that subarachnoid block is completely 
relieved after the removal of a spinal cord tumor. On 
several occasions partial or complete spinal manometric 
block was found on the third or fourth day after oper- 
ation, but a repetition of the manometric test several 
days later consistently showed an open subarachnoid 
system. Our explanation for this temporary block has 
been that it was due to edema of the tissues at the 
operative site. Should block of the subarachnoid space 
persist after a fortnight, the patient should be investi- 
gated further for some additional cause of subarachnoid 
obstruction. 
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COMMENT These tumors may eventually cause 


Giant-cell tumors of the vertebrae are collapse of a vertebra or a break through 
not uncommon as can be readily learned into the subdural space resulting in spinal 


Fic. 2. 


Fic. 3. 


Fic. 4. 


Fic. 2. Case 1. Arrangement of iiieaatd dark staining 
nuclei in vicinity of giant cells. 
Fic. 3. Case 1. Typical giant cell with nuclei centrally 
placed. 
Fic. 4. Case 1. Hemosiderin, shown in dark areas, is evi- 
dence of previous hemorrhage within neoplasm. 


from the reports of Lewis,» Duncan and_ cord compression. However, in this patient 
Ferguson," Pierce and Lampe," and Wil- repeated x-ray studies of the vertebrae and 
lard and Nicholson.” microscopic study of the bone removed at 
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Inquiry into dietary habits readily disclosed 
that there was a serious deficiency in the 
consumption of fresh vegetables, eggs and other 


operation failed to show any evidence of 
giant-cell tumor involvement. Gross and 
microscopic evidence leaves no doubt of a 


Fic. 5. 


Fic. 6. 


Fic. 5. Case 11. Cavernomatous channels with thin, frail 
walls. 
Fic. 6. Case 1. Vascular spaces engorged with red blood 
cells showing evidence of endothelial rupture. 


hemorrhage within the neoplasm. The 
determining factors which were responsible 
for this speedy and complete functional 
recovery were the prompt recognition of 
the acute spinal cord compression and the 
immediate surgical intervention. A series 
of deep x-ray therapy over the involved 
spine was given because of its known 
beneficial influence on this type of neoplasm 
in the event that some cells may have been 


left behind. 


Case u. Yetta R., aged forty-four, was 
admitted to Mt. Sinai Hospital on January 9, 


1940, because of weakness and inability to 
walk. 


vitamin B, foods. Nevertheless, she was appar- 
ently well until five weeks before admission, 
when she began to experience a dull pain across 
the lower thoracic spine, which was aggravated 
when lying down. 

For three weeks her diet consisted only of 
milk and water. The pain continued until 
about one week before admission, when she 
felt a constriction band about the lower thorax, 
and two days later she suddenly noted numb- 
ness in the toes of the left foot. She felt faint 
and dizzy. The back pain disappeared. On the 
following day the numbness spread to involve 
the toes of the right foot and rapidly ascended 
up both legs and to the subcostal region. The 
legs became weak, gait was unsteady and she 


‘ 
: 
5 


New SeriEs Vout. LVII, No. 3 


had to remain in bed. She soon found difficulty 
in voiding. 

At examination the patient appeared thin, 
dehydrated, anxious and pale. The description, 
“a cachectic appearance,” fitted her well. Heart 
and lungs revealed no abnormality. Blood 
pressure systolic 150, diastolic 90. On palpation 
a large, firm, smooth movable mass was found 
filling the entire left side of the abdomen, 
extending upward to about 3 cm. above the 
umbilicus. The uterus was irregularly enlarged 
by a fixed mass arising in the pelvis and extend- 
ing upward to join the abdominal mass. The 
adnexa could not be differentiated from the 
mass. 

Neurological examination showed (1) marked 
weakness and moderate atrophy of both legs. 
(2) There was a zone of hyperalgesia at 
thoracic 6 skin level which corresponded with 
the subjective girdle pains. (3) Below thoracic 
7 dermatome there was loss of pain and temper- 
ature sense as well as of two point discrimina- 
tion. Vibration sense was diminished below 
the ankles. (4) There was sacral sparing to 
pain and light touch. (5) Both knee jerks 
could not be elicited. There was acute spine 
tenderness over thoracic 5 and 7 spines. 

X-ray films of the spine showed slight spon- 
dylitis of the lower thoracic spine and slight 
convexity to the right in the midthoracic area. 
Hemoglobin 50 per cent, red blood cells 
4,500,000 per cu. mm., leucocytes 6,650 per 
cu. mm. Blood Wassermann test was negative. 
Lumbar puncture showed an initial pressure 
of 68 mm. of water; there was no rise upon 
jugular compression, although abdominal com- 
pression caused a prompt rise and fall. The 
spinal fluid was clear and colorless, Pandy 
4 plus, 7 mononuclear cells, Wassermann 
reaction was negative, and total protein 
135 mg. per cent. 

It was no easy matter to decide whether we 
were dealing with a metastatic neoplasm to the 
spine or two independent tumors. The patient’s 
general condition did not promise an encour- 
aging outcome, nevertheless it was decided 
that the spinal cord compression was most 
urgent and could least afford any surgical 
delay. 

Operation was performed January 12, 1940. 
The patient was given a general anesthetic and 
before placing the patient in the usual laminec- 
tomy position, the operating table was built up 
so as not to cause undue pressure upon the 
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abdominal mass. A blood transfusion was 
started. Incision was made from the third to 
the sixth thoracic spines. There was generalized 
bleeding from the skin, fascia and muscles, and 
much of the bleeding could only be controlled 
with hot packing. When the spine and laminae 
of the fourth thoracic vertebra were removed, 
a red, fleshy, hemorrhagic, friable extradural 
tumor came into view. Further bone removal 
was necessary to expose the limits of the tumor 
which extended from thoracic two to thoracic 
six and extended around laterally. A frozen 
section biopsy of the tumor was _ reported 
benign hemangioma. Fortunately, the tumor 
separated easily and cleanly from the dura and 
was completely removed. The wound was 
closed in layers in the usual manner without 
drainage. 

Microscopic sections of the tumor (Fig. 5) 
showed many varying sized vascular channels 
often cavernomatous in character. The walls of 
the channels were lined with aggregations of 
round and elongated cells, and in places the 
walls appeared very thin and frail. In some 
areas the channel spaces were unusually large 
and engorged with red blood cells (Fig. 6), 
while in other portions of the tumor there is 
evidence of rupture of the endothelial lining 
with resulting hemorrhage. 

Diagnosis: Hemangio-endothelioma. 

Within a week postoperatively movements 
of the legs became more and more active. The 
power in the right leg returned more quickly 
than in the left. Pin prick and vibration were 
perceived sooner on the right. On the eighth 
postoperative day she voided spontaneously. 

By the end of a fortnight she was out of bed, 
taking a few steps. A week later she was 
examined by Dr. I. C. Rubin, who believed 
that the removal of the abdominal mass was 
not urgent and that it was more desirable to 
permit a further period of improvement to 
elapse before operative intervention. 

Neurological examination on the seventeenth 
postoperative day revealed complete disappear- 
ance of any objective abnormal sensory dis- 
turbances, though the patient was troubled 
with a variety of dysesthesias and parsthesias. 

On March 5, 1940, a series of x-ray therapy 
was started as a prophylactic measure. A 
total of 1,200 roentgen units were given to each 
side of the operative site. 

The patient was discharged on March 14, 
1940, able to walk without assistance. 
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Second Admission November 22, 1940. Since 
her discharge the patient gained in general 
health as well as in power of both legs. The 
size of the abdominal tumor, however, re- 
mained unchanged. 

On November 25, 1940, laparotomy was 
performed by Dr. I. C. Rubin, who found a 
massing of multiple fibromas of the uterus with 
three large fibroid tumor masses measuring 15 
by 20 by 10 cm. In addition there was a large 
endometral cyst of the left ovary. All were 
completely removed. The postoperative course 
was smooth and uneventful. On December 14, 
1940, she was discharged in excellent health 
and to date is carrying on her household duties 
without any difficulty. 


COMMENT 


Schlesinger and Ungar" collected thirty- 
three proved cases of hemangioma of 
the vertebrae associated with neurological 
manifestations due to compression of the 
spinal cord. Of these there were only eight 
instances of epidural angiomas. Profuse 
bleeding was encountered in those patients 
who came to operation and was the direct 
cause of death in many instances. 

In our patient there was no x-ray 
evidence of a hemangioma of the vertebrae. 
Instead, we had strong suspicions of a 
metastatic malignancy to the spine. Trans- 
fusion was started before the operation was 
actually begun. The bleeding encountered 
at the operation was indeed troublesome, 
and was due in part to the increased 
vascularity of the tissues surrounding the 
tumor. However, when the frozen section 
biopsy was reported as a benign heman- 
gioma, the neoplasm was attacked with 
greater vigor and fortunately was com- 
pletely removed before the patient started 
to show the effects of blood loss. The series 
of x-ray treatments had a very beneficial 
effect upon any microscopic tumor cells 
which might have been left behind. 

The delay of ten months before the 
removal of the abdominal tumor as advised 
by Dr. I. C. Rubin greatly benefitted the 
patient. At the time of the second hospital 
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admission the patient’s general health was 
excellent, so that in spite of the difficult 
removal of an unusually large and adherent 
tumor she made a smooth and splendid 
recovery. 


SUMMARY AND CONCLUSIONS 


Two cases of acute spinal cord compres- 
sion, which benefitted by early surgery, are 
reported as evidence that this condition 
need not offer such a poor and unsatis- 
factory prognosis. 

The acute spinal cord compression in 
each instance was due to a hemorrhage 
within a benign extradural neoplasm. 

Emphasis is placed upon the early 
recognition of acute compression of the 
spinal cord and it is further advocated that 
such a condition should be treated as an 
acute surgical emergency. 
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A NEW SIGN TO DIFFERENTIATE ABDOMINAL MUSCULAR 
RIGIDITY IN CASES OF ACUTE ABDOMINAL CONDITIONS 
FROM THAT OF OTHER CAUSES 


ARNALDO YODICE, M.D. 
Assistant Professor de la Facultad de Ciendios Médicas 


BUENOS AIRES, ARGENTINA 


gency surgery has enabled me to 
study a new maneuver which gives 
important data in certain cases of acute 
conditions of and painful abdomen in which 
the diagnosis cannot be established by 
other means. In the great majority of the 
cases, such as appendicitis, perforated 
ulcer, acute cholecystitis, etc., the patient 
presents a clear symptomatology with pain 
on pressure and muscular rigidity over the 
site of the lesion. 
The contraction of the abdominal wall is 
a reflex from abdominal pain arising from 
a peritoneal reaction or from some type of 
colic, such as intestinal, ureteral, kidney, 
hepatic duct, common duct or gallbladder. 
Nevertheless, at times one observes pa- 
tients who present contractions of the 
muscles of the abdominal wall (muscle 
defense reaction) with generalized mild or 
acute pain, and in these cases interpre- 
tation of the signs is extremely difficult. 
If the symptomatology of these painful 
attacks is not typical, the surgeon is deal- 
ing with a therapeutic problem which 
is very difficult to solve. It is a question 
whether the signs are due to an acute 
condition of the abdomen with a muscular 
defense reaction induced by peritoneal 
inflammation (peritonitis), or whether it is 
the result of a defense reaction arising from 
other causes such as pain of a colicky type 
without inflammation of the peritoneum. 
The following maneuver serves to establish 
the differential diagnosis between the 
muscular contraction from peritoneal reac- 
tions and those from other causes. 
The palpation is done in the following 
manner: The patient ts placed in the dorsal 


; GREAT deal of experience in emer- 


decubital position with the thighs abducted 
and flexed to go degrees, and the feet rest- 
ing on the bed or examining table. The 
index and middle fingers are introduced 
into the rectum to dilate the anal sphincter. 
At the same time, the left hand palpates 
the abdomen at the site of the muscular 
contraction. 


INTERPRETATION 


If at the moment that the dilatation of 
the anal sphincter is accomplished the 
muscular contraction of the abdomen does 
not disappear, it is a positive sign and 
denotes that the muscular contraction is 
due to peritoneal irritation (peritonitis). 
If during the introduction of the fingers 
which dilate the anal sphincter, the muscu- 
lar contraction disappears, it is a negative 
sign and signifies that the contraction is 
due to pain of a colicky type whose treat- 
ment is not an emergency surgical pro- 
cedure. The maneuver may be repeated 
many times until one attains a clear 
interpretation. 

This sign serves to establish the differen- 
tial diagnosis between the following syn- 
dromes: (1) Muscular contraction of the 
abdomen of inflammatory origin due to 
peritoneal infection (peritonitis), and a 
contraction produced by pain of a colicky 
type (intestinal, ureteral, hepatic gallblad- 
der, uterine, etc.). (2) Muscular contraction 
from peritoneal infection (peritonitis) and 
contraction of nervous origin induced by 
irritation of the nerves of the spinal 
column or periphery. The latter includes 
peripheral neuritis, wounds from firearms 
or trauma of the spine. In these last cases, 
especially in the wounds by firearms, the 
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patient presents muscular contraction of 
the abdominal wall, in which case it is 
necessary to establish the diagnosis be- 
tween intestinal perforation (defense reac- 
tion from peritonitis or peritoneal irritation) 
and reflex contracture from lesions of the 
nervous system (medulla or nerves). (3) 
Cases of “phantom” tumor produced by 
contraction of the abdominal wall or 
intestine, and of true tumor the result of 
neoplasm or new growth. When a phantom 
tumor Is present, it disappears during the 
dilatation of the sphincter of the anus 
(negative sign). 

Valuable information is also obtained by 
this test in cases of retroperitoneal tumor, 
aoritis, or aneurysm of the abdominal aorta 
in which at times there is a muscular con- 
traction of the abdominal wall. In cases of 
aortic aneurysm, the pulsation becomes 
less marked, and the muscular contraction 
disappears at the moment the anal sphinc- 
ter is dilated. The tumor diminishes in size. 

Before applying this maneuver, we tried 
many diverse procedures to obtain a 
distant reflex after distracting the attention 
of the patient, but the results were not 
constant. For example, we produced sensa- 
tions by pinching the skin of the arm, 
pricking with a needle, and applying tubes 
of hot and cold water to different parts 
of the body without observing variations 
in the contracture of the abdominal wall. 
Moreover, when one applies these sensa- 
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tions near the skin of the abdomen, the 
contracture increases. Pathological condi- 
tions in the neighborhood of the anal 
sphincter may evoke many distant reflexes, 
and we have observed distant disturbances 
provoked by fissures in ano which, in some 
cases, cause syncope. Evidently, the dilata- 
tion of the anal sphincter produces spinal 
and sympathetic reflexes which modify the 
muscular contraction of the abdominal 
wall. If the reflex is intense, as is seen in 
those cases with peritoneal trritation, 
dilatation of the anal sphincter is incapable 
of interrupting the reflex arc. 


CONCLUSION 


A new sign for the differential diagnosis 
of muscular contraction of the abdomen 
caused by peritonitis or peritoneal irrita- 
tion and of reflex contractions produced by 
pain of a colicky type or irritative lesions 
of the nervous system has been described. 
The sign also establishes the differential 
diagnosis of phantom tumors (abdominal 
aortitis) and true tumors of the abdom- 
inal wall, the intestine or the retro- 
peritoneal tissues. 
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ONTINUOUS caudal anesthesia, or 
i : the extradural introduction of frac- 

tional doses of anesthetic substances 
through the sacral hiatus into the sacral 
canal, has been practiced by us at the 
U. S. Marine Hospital, Stapleton, Staten 
Island, New York since early January, 


1942. We consider this form of anesthesia _ 


to beanimprovement over the conventional 
type of peridural anesthetic administered 
by a single injection. In this latter pro- 
cedure the time limit of satisfactory 
anesthesia is from forty-five minutes to 
two and a half hours, while with continuous 
caudal administration, the anesthesia can 
be safely prolonged indefinitely. The maxi- 
mum time of effective anesthesia during 
labor, in our experience, has been thirteen 
hours. 

During 1941, we were impressed with 
the anesthesia produced by a _ single 
peridural injection into the lumbar area 
and in the sacral canal of 2 per cent 
metycaine in a series of thirty obstetrical 
deliveries and two hundred surgical pro- 
cedures. We found this single injection 
method of peridural anesthesia to be very 
satisfactory for delivery after complete 
cervical dilatation, but we sought to 
develop a procedure that would relieve the 
parturient of that distressing and exhaust- 
ing experience throughout the early stages 
of labor. 

After Lemmon’s! contribution in 1940 of 
continuous spinal anesthesia, we decided 
to combine the advantages of the con- 
tinuous method with the safety, simplicity 
and effectiveness of the extradural nerve 
block by using the sacral hiatus approach 
to the sacral canal and the peridural space. 


To date we have used continuous caudal 
anesthesia for obstetrical delivery in thirty- 
three cases. Of this number, six were 
multiparae and twenty-seven were pri- 
miparae. In all of these cases there was 
complete eradication of all the pain and 
discomfort of active labor within five 
minutes after administration of the anes- 
thetic. In every case there was immediate 
and complete relaxation of the cervix and 
the pelvic floor which expedited the 
progress of labor without interfering with 
uterine contractions. 

Since most of these patients were pri- 
miparae, episiotomy and outlet forceps 
were used in twenty-three cases to facilitate 
the lifting of the head over the perineum. 
In ten of these cases the labor progressed so 
smoothly that the use of forceps was not 
necessary. Under this form of anesthesia, 
these patients were entirely free from pain 
during these procedures. Likewise the 
repair of the episiotomy produced no pain. 

There was spontaneous respiration of the 
infant following delivery in every case 
except one with no form of resuscitation 
necessary. The one exception mentioned 
was the delivery of a still-born infant in 
which, fetal death had been determined 
several days before delivery. After the 
administration of the anesthetic, the par- 
turients are mentally and physically at 
ease and are able to bring to bear all of the 
voluntary expulsive forces to co-operate 
completely with the accoucher. The symp- 
toms of delirium, narcosis, cyanosis, nausea, 
vomiting and anoxemia so often seen with 
other forms of anesthesia are uniformly 
absent in these cases. This substantiates a 
recent plea of DeLee in which he states: 
“T find a local anesthetic can be used a 
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great many more times than it has been established that the uterus derives its 
used, and it shows a decreased mortality extrinsic nerve supply from three sources, 
and morbidity statistics. In stands to t.e., the motor fibers to the uterus are 


SAGITTAL SECTION 


Fic. . Apparatus needed for « continuous caudal anesthesia. Key to drawing: 1, coccyx; 2, sacral hiatus 
ee to sacral canal); 3, posterior sacral foramen; 4, sacral articulation with diane: 5, Lemmon 
flexible silver spinal needle in place within the peridural space of the sacral canal; 6, Luer-lok connector; 
7, rigid rubber tubing of the Lemmon continuous spinal set; 8, control valve; 9, continuous flow Pitkin 
5 cc. syringe; 10, connecting tubine between syringe and sinker strainer in bottom of graduate; 11, 125 cc. 
graduate containing 1.5 per cent solution of metycaine in physiological saline; 12, extra flexible silver needle 
(Lemmon); 13, stilet for flexible silver needle; 14, skin wheal needle; 15, ampoule 1:2600 adrenalin; 16, 
ampoule containing 5 cc. of 20 per cent metycaine for dilution with physiological saline. Sagittal Section: 
1, corpora of sacral vertebra making up floor of sacral canal; 2, sacral spine and lamina making up roof 
of sacral canal; 3, anterior nerve roots of the sacral plexus; 4, sacral hiatus with needle in situ; 5, distal 
vertebra of coccyx; 6, sacral canal. 


reason that you should anesthetize only the 
part of the body that is being operated 
upon. Why put the whole body under 
anesthesia when you are going to operate 
on one part? There are three reasons for 
local and regional anesthesia; first, its 
availability; second, its safety from com- 
plications; and third, the after results.” 
The approach to the problem of the 
control of pain in childbirth should follow 
the pathway of a study of the fundamental 
anatomy of that portion of the maternal 


organism concerned in the mechanism of 
labor. The classical work of Cleland? 


derived from the sympathetic nerves of the 
aortic plexus reinforced by fibers from 
solar, renal and genital ganglia; the sensory 
fibers to the uterus are derived from sym- 
pathetic nerves and ganglia of the eleventh 
and twelfth dorsal spinal segments; and the 
sensory fibers to the cervix, and also the 
birth canal, are found in the parasym- 
pathetic plexus of the sacral nerves. The 
perineum receives its nerve supply from 
the lower divisions of the sacral plexus of 
somatic nerves. All of these sensory nerves 
are blocked by a sacral peridural injection 
of a local anesthetic. 
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Cathelin, a French urologist, blocked the 
sacral and coccygeal nerves through the 
sacral hiatus. He found, in 1go1, that fluids 
when injected into the peridural space by 
this route rise to a height in direct propor- 
tion to the amount of preparation used 
and the speed with which it was forced 
into the canal. He further showed that 
when sufficient cocaine was injected into 
the sacral canal of the dog, it resulted in 
complete anesthesia of the entire body.’ 

Laewen, Gaza and Schlimpert used 
caudal anesthesia in Germany in 1919 for 
obstetrical cases.4 In America, the technic 
has been used successfully by Meeker and 
Bonar in 1923; others followed: Oldham 
in 1925, Lundy in 1928, Henry and Jaur in 
1929, Rucker in 1930, Campbell in 1935, 
Johnson in 1936 and Sword in 1936.° In 
1939, Baptisti reported the successful use 
of caudal anesthesia in 200 obstetrical 
cases.© Lahmann and Mietus in January, 
1942, reported 400 obstetrical cases in 
which caudal anesthesia was used.’ 

These investigators confirm the prac- 
tical usefulness of the method with com- 
parative safety for both mother and child 
during labor. Most of them describe a 
satisfactory anesthesia resulting from an 
introduction of from 30 to 40 cc. of 1 or 
2 per cent solution of novocaine or mety- 
caine into the extradural space of the sacral 
canal. Most of them found the duration 
of this anesthesia to be between forty 
minutes to an hour and a half. 

We have sought to modify their methods 
in such a way that the anesthesia could be 
started in the early stages of labor to 
relieve the pain and discomfort for the 
parturient in this period, yet, at the same 
time, we have continued this anesthesia 
for the prolonged length of time necessary 
to complete labor, and if necessary, to 
effect a repair of an episiotomy or lacera- 
tion. Our series of cases has been small 
because of the limited size of the obstetrical 
service in the Marine Hospital. 

The following table illustrates the num- 
ber of hours each case enjoyed complete 
anesthesia during labor with dosage in 


Case 
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Gm. of 1 and 14 per cent metycaine con- 
sumed in fractional doses during this 


period. (Table 1.) 


Gnesthesra, ta Grams 
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Fic. 2. As it can be determined from the chart, the 
average time of anesthesia for all cases was between six 
and seven hours. Many of the cases with shorter 
periods of anesthesia came to the hospital in the active 
stage of the latter part of labor. In most of the other 
cases the time that anesthetic was administered repre- 
sented the entire course of labor. The symbol  indi- 
cates multiparae; the symbol Pp indicates the primip- 
arae. The high percentage of primiparae is explained 
by the fact that most of the patients were young wives 
of officers and enlisted men in the Coast Guard. 


From the table it can be seen that most 
of our patients received the anesthetic 
between five and six hours. For most of 
these this period represents the entire 
period of labor. It was found that a frac- 
tional dose of from 20 to 25 cc. of a 114 per 
cent solution of metycaine each hour was 
sufficient to relieve the pains and discom- 
forts of labor. 

The following is an outline of the technic 
used in this hospital: 


TECHNIC 


1. After the accoucher has made a 
thorough survey of the case and is con- 
vinced that the true labor pains of the first 
stage of labor have begun, the patient is 
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prepared for continuous caudal anes- 
thesia. If the patient is a primiparae, and a 
labor of several hours is anticipated, the 


Fic. 3. Apparatus for continuous caudal Fic. 4. Parturient 
anesthesia; flask containing 1}9 per 
cent metycaine; Pitkin continuous flow 
5 cc. syringe (Becton Dickinson); 
Lemmon semirigid rubber tubing with 


control valve. 


anesthesia may be started with the patient 
in her hospital bed. Such a course may also 
be selected for the multipara in whom the 
accoucher has found dystocia or protracted 
labor. 

Parturients who by their course and 
physical findings give indication of early 
deliveries are transferred immediately to 
the delivery room. We give no sedation 
such as barbiturates unless there is ex- 
treme nervous tension with anxiety on the 
part of the patient. 

2. The administration of the anesthetic 
is performed with the patient in the knee- 
elbow or knee-chest position for the inser- 
tion of the caudal needle into sacral canal. 
It can also be administered with the patient 
on her side in the position of universal 
flexion as for spinal anesthesia. 

3. The tip of the coccyx is palpated with 
the middle finger, and the thumb is used to 
find the inverted V-shaped notch of the 
sacral hiatus, which is usually about one 
and a half to two inches cephalad from the 
inferior caudal tip. The middle finger is 
then held in this notch as a guide, and a 
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skin wheal is raised below this point with 
the local anesthetic solution. 
4. A sixteen gauge, Lemmon malleable 


draped for de- 

livery with con- 

tinuous caudal 

tubing exposed 

for photo- 

graphic pur- 

poses. Note 

relaxation of 

perineum and 

anus; spontane- 

ous crowning 

five minutes be- 

fore delivery. 

silver* spinal needle is then inserted 
through the skin wheal and through the 
sacral hiatus into the sacral canal until 
the needle comes to rest on the anterior 
bony wall of the canal. The needle should 
be inserted within the canal for a distance 
of about 5 to 7 cm. 

5. The hub of the needle is then securely 
attached to the rigid rubber tubing of the 
Lemmon continuous spinal apparatus by 
means of a Luer lock connector. 

6. An initial dose of 30 cc. of 114 per 
cent metycaine solution in physiologic 
saline is injected into the sacral canal at an 
even speed in one minute. For this pro- 
cedure we use a continuous flow 5 cc. 
syringe with a rubber tube inlet from a 
covered sterile graduated flask containing 
the anesthetic solution. In our experience 
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the parturient is free from pain within five 
minutes. 

7. The hub of the caudal needle may be 
secured in the median raphe just caudal to 
the sacral hiatus by means of a small strip 
of adhesive tape which does not interfere 
with the antiseptic preparation of the 
patient. 

8. With the anesthetist carefully trans- 
posing the connected tubes and syringe to 
a small Mayo stand just beside the delivery 
table, the patient is simultaneously per- 
mitted to turn on her back. 

g. The parturient is now placed in the 
lithotomy position for the delivery of the 
baby. The perineum can be scrubbed with 
soap and water. The vulva and even the 
interior of the vaginal vault may be 
painted or sprayed with one of the anti- 
septic tinctures such as mercresin or 
merthiolate without discomfort to the 
patient. 

10. The anesthesia can be continued 
indefinitely by serial injections of the anes- 
thetic solution at intervals in amounts 
varying with individual cases. We have 
found that most of our patients are com- 
fortable if 20 cc. of additional anesthetic 
solution is injected every thirty to forty 
minutes. The interval of the serial injec- 
tions may be shortened, and the amounts 
increased if the patient should have any 
discomfort. 

In our series of thirty-three deliveries, 
we used this form of anesthesia for a 
maximum of thirteen hours in one case, and 
twelve hours in another, for seven and a 
half hours in another case, and for an 
average of four and three-quarter hours in 
all cases. In none of these cases was the 
momentum of uterine contractions re- 
tarded. The perineum was relaxed from the 
onset, and the cervix seemed to dilate 
more rapidly with the anesthesia than 
without it. We believe that in all of our 
cases the entire labor was shortened by 
several hours. The deliveries of most of the 
primiparae occurred by elective use of out- 
let forceps and episiotomy. The deliveries 
of the multiparae occurred spontaneously. 
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There were no postoperative complica- 
tions in any way related to the anesthetic. 
There were no unusual systemic reactions 
on the delivery table. Three patients were 
nauseated and vomited once, but for the 
remaining hours of labor felt comfortable. 
Several of the patients actually went to 
sleep after their pains had been relieved. 
Several expressed a desire for food or 
water. Both were administered in small 
quantities when requested. 

One of our cases was in the midst of 
eclamptic convulsions when she was ad- 
mitted to the hospital in the early stages of 
labor. Her blood pressure was 220/110. 
She was talking incoherently, and com- 
plained of blurred vision. Anesthesia was 
begun at 4 A.M. The patient immediately 
became comfortable; her blood pressure 
dropped to 140/go and her blurred vision 
cleared remarkably. Her clinical picture 
was so remarkably improved that we con- 
tinued the anesthesia throughout the day, 
during which time fifteen-minute checks 
of her blood pressure revealed that it did 
not at any time exceed 150. Because of 
the length of labor we increased the 
interval of administration of the serial 
doses. The parturient herself requested 
each of the serial doses. She delivered 
spontaneously a five-pound premature, 
but apparently healthy male infant thir- 
teen hours later. 

The following is the case report of 
another patient in our series illustrating 
the advantages of the method: 


CASE REPORT 


Case vi. The parturient was a colored 
female, age twenty-one, primiparous, who had 
a substantiated case of syphilis by history, 
laboratory and clinical findings. Her husband 
had a positive serology. The patient was given 
regular antiluetic therapy from the twentieth 
to the thirty-seventh week of her pregnancy. 
At this time she developed symptoms of 
arsenical toxicity with evidence of hepatitis. 
Her renal function was not impaired and there 
was no elevation of her blood pressure. The 
patient was hospitalized and the antiluetic 
therapy discontinued. 
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Pelvic measurements and size of the fetus 
had been previously determined by x-ray, and 
no contraindication to delivery via the pelvic 
route had been found. 

The patient went into spontaneous labor 
during the night and did not notify the nurse 
until she had a definite feeling of discomfort. 
On examination at this time it was determined 
that she had a 3 cm. dilatation of the cervix 
and that the fetus was in the left occipito- 
anterior position. 

Continuous caudal anesthesia was started 
at this time according to the technic outlined. 
As the uterine contractions became stronger 
and more frequent in the latter part of the first 
stage and the early part of the second stage, the 
parturient was encouraged to bear down with 
her contractions. She had no discomfort and 
at times would fall asleep. 

During the early part of the second stage of 
labor about four ounces of large luetic vulval 
condylomas were removed by cautery since 
these growths interfered with the relaxation of 
the perineal floor. Midforceps were then 
applied to facilitate extension of the head. 
After median episiotomy, the head was lifted 
over the perineum and a normal eight-pound 
male infant was delivered. The baby breathed 
spontaneously. The episiotomy was repaired 
without discomfort to the patient. The length 
of anesthesia had been seven and a half hours. 
The total amount of the metycaine was 160 cc. 
of 114 per cent solution. 

The blood pressure remained around 115 
systolic and 80 diastolic. The systemic condi- 
tion of the parturient was good. Her only 
discomfort, consisting of backache and stomach 
pain, occurred for ten minutes during cervical 
dilatation, one hour before the birth of the 
baby. Another routine serial injection of 20 cc. 
of the anesthetic relieved her. 

The placenta was expressed easily and the 
amount of blood lost during delivery was 
estimated to be about 300 cc. 
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SUMMARY AND CONCLUSIONS 


1. A new form of anesthesia in obstetrics 
is presented. 

2. The advantage of this method, in 
which the distressing pains of early as well 
as late labor are alleviated, is emphasized. 
Likewise, the improvement of this form 
of anesthesia over the conventional single 
injection peridural anesthesia is indicated. 

3. Ashort history of the steps leading up 
to this form of anesthesia from the litera- 
ture Is presented. 

4. An outline of the technic for contin- 
uous caudal anesthesia is recorded. 

5. The unusual features of the anesthe- 
sia with thirty-three obstetrical cases are 
presented. 

6. A case report of a complicated deliv- 
ery under this form of anesthesia lasting 
seven and a half hours is discussed. 

We are continuing a study of this 
method. We realize that our series is too 
small to make all inclusive assertions as to 
its merit, but we do suggest that our small 
experience indicates the method is worthy 
of further study in the larger clinics in 
which an accurate evaluation can be 
obtained. 
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CONSERVATIVE OPERATIONS ON THE UTERUS 


IRENE A. KOENEKE, M.D. 
HALSTEAD, KANSAS 


EMOVAL of the uterus during the 
child-bearing years is followed by a 
premature artificial menopause in 

from three to six months following hyster- 
ectomy unless sufficient endometrial tissue 
remains at the cervical stump to maintain 
ovarian function. This statement is made 
in full knowledge that no endometrial 


hormone has been discovered to date and. 


that theoretically it should be possible to 
remove the uterus and ovarian function 
continue. In the field of animal experi- 
mentation the work of D. R. Mishell and 
L. Motyloff substantiates this stand. They 
reported ovarian atrophy in rabbits three 
to five months following hysterectomy. 

A study has been made of the conditions 
for which conservative uterine surgery was 
employed in the Halstead Hospital in the 
past ten years and is hereby presented. 
There were 869 patients of all ages who had 
operations on the uterus producing patho- 
logic material, benign and malignant. This 
group does not include cervical cauteriza- 
tions, perineal repairs and uterine suspen- 
sions unless done in conjunction with 
uterine surgery. Of these 869 patients, 434 
had conservative operations on the uterine 
fundus between the ages of twenty to fifty 
years. This includes seventeen patients 
who, according to operative records, had 
supracervical hysterectomies for myomas 
but follow-up records reported regular 
menstrual periods. In this age group ninety 
additional patients had supracervical hys- 
terectomies for myomas, seventy of whom 
were between forty and fifty years of age. 
This gives a total of 524 patients with 
benign uterine lesions, only twenty of 
whom had myomas of such: proportions 
that uterine function was not maintained 
until forty years of age. The follow-up 
record of these patients is responsible for 
the clinical viewpoint. 


CONSERVATIVE OPERATIONS ON THE UTERUS 
(Halstead Hospital, October 1, 1931 to October 1, 1941) 


Cases 

Total uterine operations—all ages............... 869 

Operations for benign uterine conditions......... 524 

Defundations—2o to 50 years of age........ 434 

Supracervical hysterectomy with subse- 

quent regular menses................. 17 

2. Supracervical hysterectomy for myoma..... go 

Between 40 to 50 years of age........... 70 

Other operations for uterine conditions.......... 345 


The 434 defundations were performed for the 


following conditions: 


Cases 
2. Endometrial hyperplasia or polyposis . of 
fundal 185 
5. Degenerated polypoid endometrial tissue 
following x-ray therapy...............---- I 


In thé cases of myomas, conservative 
operations are indicated in women before 
the menopause and especially if unmarried 
or nulliparous. Generally speaking, a 
woman busy with her family, if this 
consists of several children—not just one 
child—takes the menopause in her stride 
and it is an incident rather than an event 
in her life. The nulliparous woman con- 
sciously or unconsciously may be harkening 
to the folklore of ages past that she will no 
longer be attractive to her mate or that 
she can no longer attract a mate, following 
the ‘‘change of life,’ and a sudden meno- 
pause apparently wrecks the entire house- 
hold for a while. Also the younger the 
woman, the more distressing and debili- 
tating are her symptoms. When dealing 
with an individual case, however, it is 
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impossible to foretell just how a patient no larger than a croquet ball. The pelvic 
will react to an artificial menopause, no bimanual examination should be confirmed 


matter what her age or civil state or num- 


under anesthesia when the pre-irradia- 


Fic. 1. Myomas enucleated from a forty-year old single 
school teacher. 


ber of children. If she is forty-five and 
following a myomectomy she no longer 
menstruates, she and her surgeon both 
know the tumor stimulated the uterine 


bleeding. If she continues to menstruate’ 


regularly until fifty years of age, she has 
experienced, perhaps subconsciously, a 
satisfactory reaction that her menstrual 
life terminated normally and gradually. 
(Fig. 1.) : 

In a young woman it is often possible to 
disturb the uterus so little that pregnancy 
is a possibility. This actually happened in 
one case. The chief value lies in the fact 
that it is possible to tell the patient that 
her entire organ was retained and child- 
bearing is a possibility. This softens the 
shock, especially to a newly married 
patient or one contemplating marriage, 
that she is permanently sterile. 

Irradiation of the pelvis is commonly 
resorted to for bleeding myomas. The 
objection to this procedure is the artificial 
menopause it produces. Irradiation has a 
place in the patient at the menopause who 
is a bad surgical risk, e.g., the patient who 
has had congestive heart failure, or nephri- 
tis, or the large fat woman with a uterus 


tion diagnostic curettage is done, <s 
adnexal conditions can be missed if the 
obese patient guards herself during pelvic 
examination. 

The group of patients diagnosed under 
hyperplasia of the endometrium or poly- 
posis of the fundal endometrium will 
become smaller as our knowledge of 
endocrinology increases and diagnostic 
methods become more discerning. No 
uterine pathological disorder was demon- 
strable. The endometrium was hyperplastic 
such as the Swiss cheese variety whic 
occurs with a persistent follicle cyst of the 
ovary, or a flat, nonovulatory type. (Figs. 
2 and 3.) The bleeding was due to extra- 
uterine causes of several varieties. 

One hundred eighty-five women had the 
fundus of the uterus removed to control 
excessive and prolonged uterine bleeding 
with very little to demonstrate as to the 
cause. Among these were patients who, 
e.g., lived in western Kansas or eastern 
Colorado who could not make a trip of 
three or four hundred miles more than 
once in a life time because of their economic 
status. The church or lodge may have 
raised the money to pay for gasoline to 
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make the trip. The patient lost more blood 
at a period than she made up in the inter- 
val and she was in a state of chronic 
malnutrition and nervous exhaustion. Her 
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she would not waken again. It was after 
this that her history was obtained. It is 
too early to give the final chapter in this 
case. 


Fic. 2. Gross and microscopic appearance in hyperplasia of endometrium. 


uterus may not have involuted properly, or 
coitus interruptus practiced over a long 
period produced a chronic pelvic conges- 
tion, or a deeply retroflexed uterus was 
tender and boggy. Removal of the uterine 
fundus set the patient’s mind at rest. It 
curtailed the amount of periodic flow and 
the patient then had a chance to build up 
her nutritution and nervous state. Cervical 
cauterizations or repairs, perineorrhaphies 
and uterine suspensions or fixations were 
always performed in conjunction with the 
uterine operation when needed. 

Some of these patients presented prob- 
lems which might be solved if we knew 
enough or could control conditions as they 
existed. For example, a recent patient had 
an erotic husband who pretended his wife 
was a chippy and he was a travelling sales- 
man. He insisted upon pursuing her 
through every room in the house and if she 
did not play his game, he sulked. This con- 
tinued every night for eleven years. The 
preoperative diagnosis in this case was 
myoma because the uterus felt two or three 
times its normal size and the periods lasted 
nine to twelve days. During her post- 
operative convalescence the patient was 
given an amytal tablet for sleeping and the 
next morning she questioned the nurse as 
to how many of these would be required so 


Endometrial polyps were the cause of 
menorrhagia or menorr-metrorrhagia in 
eleven patients. (Fig. 4.) It is possible to 
remove only the polyp and reconstruct the 
uterus. In one such case a pregnancy was 
later carried to term. The important point 
here is that if curettage does not reveal the 
cause of bleeding, it is good practice to look 
into the fundus. 

Eleven cases of postoperative endo- 
metrial sinuses were cored out through the 
uterine fundus. (Fig. 5.) Formerly in tube 
resections and fundal operations the uterus 
was fixed to the anterior abdominal wall 
without peritonizing the cut surface. If a 
wound infection occurred, an endometrial 
sinus resulted in some cases. In the past 
seven years, the round ligaments have been 
used to peritonize the cut surface of the 
uterus and in that time only one case has 
had this complication. Eight patients were 
operated upon in the first three years of 
this series. 

One patient had had x-ray therapy 
sufficient to cause partial necrosis of a 
polypoid endometrium. (Fig. 6a.) Another 
in whom curettage’ revealed no cause for 
menorrhagia and metrorrhagia over a 
period of four years since her youngest and 
fifth child was born, had a circumscribed 
area of retained placenta in the fundus. 
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(Fig. 68.) In conjunction with this problem, 
Dr. W. M. Allen, of Washington Univer- 
sity, St. Louis, recently reported in lecture 


Fic. 3. Gross and microscopic appearance of 
diffuse polypoid endometrium. 


a case of a young unmarried woman with 
menorr-metrorrhagia in whom history and 
gross findings at the curettement did not 
reveal the cause. While under anesthesia 
radium was implanted in the uterus. When 
the microscopic slides came through, chori- 
onic villi were present in the curettings. In 
our case we dealt with a patient who gave 
a true history. Dr. Allen’s department was 
dealing with a patient who thought she 
could put it over the doctor, so in the last 
analysis .she is responsible for her pre- 
mature castration. The point is here made 
again and it is the point Dr. Allen em- 
phasized, that a definite diagnosis is the 
responsibility of the surgeon in charge 
before castration is wished upon a woman 
in the child-bearing years. 

There are two excuses offered by surgeons 
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for doing a panhysterectomy: One is the 
possibility of a sarcoma developing in a 


myoma. There have been two cases of 


Fic. 4. Endometrial polyp with necrotic 
tip at x. 


sarcomas in myomas in the history of 
Halstead Hospital and they were present 
as large growths when the patient pre- 
sented herself for examination. Two addi- 
tional cases have been set in for study. The 
other possibility is the development of 
carcinoma of the cervix left after supra- 
vaginal hysterectomy. That is possible but 
it is rare also. Sometimes a carcinoma 
already exists before the hysterectomy is 
done. This accounts for most cases. Exami- 
nation of the cervix, and this also means 
the cervical canal, before myomectomy just 
about eliminates this excuse. 

Conservative operation for bleeding is 
best designated defundation because only 
the fundus of the uterus is removed. (Figs. 
7, 8, 9 and 10.) This admits of inspection 
of the interior of the uterus and removal of 
any offending area. It is always advisable 
to inspect the endometrium even when 
doing a myomectomy because an endo- 
metrial polyp and a myoma can occur in 
the same patient and this condition existed 
in one of the patients in this group. The 
lower half of the endometrium is usually 
not disturbed. Theoretically, if the collateral 
circulation between the ovarian-uterine 
ligament and cervical vessels remains 
intact, it permits the woman to live out 
her normal menstrual life; practically, 
patients continue to menstruate if this 
condition is not met. 
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There is the problem of recurrent oper- who found 3 per cent the record in a large 


ation. Among the ninety operations for 
supracervical hysterectomies, four were for 


Fic. 5. A, myomectomy at twenty-eight years. B, endometrial sinus 


group of collected cases. 


Three of the cases of defundation for 


cored out through uterine fundus at thirty years. Regular and 
normal periods for four years since last operation. 


Fic. 6. A, partial necrosis of hyperplastic endometrium 
following insufficient dosage of x-ray therapy. B, circum- 
scribed area of placental tissue in uterine fundus. 


recurrent tumors. One of these patients had 
her first myomectomy at twenty-three 
years of age. In this series she was forty- 
nine years old. During the twenty-six 
intervening years she was a college teacher 
and became a professor’s wife and foster 
mother to six children. It was worth while 
to her to have a balanced nervous mecha- 
nism for a quarter of a century even 
though she could not bear children. 

The incidence of recurrence in patients 
up to thirty-eight years of age is 3.5 per 
cent. This age was selected for comparison 
with statistics compiled by Dr. H. E. Miller 


hyperplasia of the endometrium were 
followed within four years by supracervical 
hysterectomies and three were given deep 
x-ray therapy. 

Ten of the 524 patients died postopera- 
tively. Two of these were among the ninety 
who had supracervical hysterectomies and 
four each had had defundations for myomas 
and hyperplasia of the endometrium. Four 
of the ten died from pulmonary infarction 
or embolism, two from peritonitis, two 
from congestive heart failure, one of these 
was also a diabetic and one from hemor- 
rhage, intra-abdominal and intraperitoneal 


from the right uterine cornua. 
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Fic. 9. 

Fic. 7. A, hemostasis and incision for coning the uterine fundus. B, suture line placed 

deep in myometrium following conization. 
Fic. 8. c, anterior and posterior uterine flaps should approximate without tension. 

D, cut edges of tubes and round ligaments are imbedded in musculature. £, approxi- 

mation of cut edges of uterus. | 
Fic. 9. Round ligaments are used to peritonize the incision in the uterus. i 


Fic. 10. A and B, comparative size of uterus following 
defundation for myomas. c, longitudinal section shows 
repair of endometrial cavity, position of tube in myo- 
metrium and peritonization of incision by round 
ligament. 
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A consideration of these facts according 
to percentages gives the following figures: 


Patients Deaths Percentage 
524 10 
go 2 2 
434 8 1.8 
225 4 1.7 
185 4 


Pulmonary embolism can follow any 
operation and is most likely to occur in 
pelvic and gallbladder surgery in which 
large veins are abundant. We may observe 
the general principle never to stick through 
the wall of a vein nor tie about an inflamed 
one. But we may use every precaution and 
pray to the unhearing gods and still they 
will come when they will. In the face of 
postoperative streptococci infection we 
are almost equally helpless. The strepto- 
coccus never dies and no matter how 
careful the history nor how careful the 
preoperative examination an infection long 
past may be overlooked. The incidence of 
deaths from these causes may in the future 
be lessened with the use of liver extracts 
and sulfo compounds. 

The death from hemorrhage was due to 
careless technic and will not occur again. 
The essential point in technic is that the 
flaps made when the diseased portion is 
removed must be so fashioned that they 
fall together without tension. If there be 
tension, the suture may cut through and 
leave a bleeding surface. If this precaution 
is taken and the entire suture line is com- 
pletely covered with the round ligaments, a 
thing that can be easily done if we plan it 
that way, we know that union of these 
peritoneal covered surfaces heal within a 
few hours and we are secured from hemor- 
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rage. These operations are not done for 
entertainment but for a condition which 
menaces the life of the patient and we must 
accept the risk which faces us. 


CONCLUSIONS 


Conservative operation on the uterus 
preserves the nervous balance of the 
woian. In rare cases pregnancy follows 
but the chief value in this method of treat- 
ment lies in the fact that the woman con- 
tinues to menstruate and consciously or 
unconsciously, she still knows she is a 
woman. 

The operation is always possible in the 
hands of a surgeon who grasps the funda- 
mental principles. Gynecologists like to 
think that only one trained in this specialty 
is capable of doing these operations. Even 
so, the principles of this operation as here 
set forth were developed by a general 
surgeon and have behind them an experi- 
ence of thirty-five years. The operation is 
possible in all cases no matter what the size 
and number of the tumors. In large tumors 
a supravaginal amputation is simpler and 
is the operation of choice in patients in the 
menopause. 

True, the operation carries a mortality 
from which we possibly can never be freed 
but the advantage is that the morbidity is 
at a minimum and herein lies the advan- 
tage of this form of treatment. 


Appreciation is expressed to Dr. Arthur E. 
Hertzler because he made this study a possi- 
bility, to Mrs. Ruth Rose for her untiring 
efforts in the follow-up, -— to Jim Barlow for 
photographs. 
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ACUTE NONSPECIFIC MESENTERIC LYMPHADENITIS 


Joun Hirt m.p. 
Attending Surgeon, Martha Gaston Hospital 


LEBANON, TENNESSEE 


to acute abdominal symptoms and 

which may not require surgical 
treatment, is of importance from the 
standpoint of differential diagnosis. This is 
even more true should .it be relatively 
frequent. Such a pathological condition is 
mesenteric lymphadenitis of the acute 
nonspecific variety, long recognized but not 
attracting much attention in the literature 
until recent years. Sixty-nine cases seen 
during a period of a little more than three 
years (July, 1938 to November, 1941 
inclusive) indicate that it is not uncommon 
and that it is of importance from the stand- 
point of differential diagnosis. During this 
period, these cases have been consciously 
sought, the mesentery being routinely 
examined when no contraindication for 
exploration existed. This fact perhaps 
accounts for a greater number of. cases 
being seen, although it has always been the 
rule to search for a lesion when the 
abdomen is opened with a_ probable 
diagnosis of appendicitis and the appendix 
proves to be grossly normal or exhibits a 
minimal pathological disorder. It is neces- 
sarily concluded that there may be an 
actual increase in the number of cases of 
nonspecific mesenteric lymphadenitis. 


~ NY pathological condition, giving rise 


ETIOLOGY 


‘In none of the sixty-nine cases of this 
group was there evidence that the mesen- 
teric lymphadenitis resulted from any of 
its known specific causes. No clinical 
evidences of tuberculosis, at original or 
subsequent observations, have been found 
except in one adult case. This patient 
developed evidences of pulmonary tuber- 
culosis four months after operation. Definite 
association with respiratory infection has 
been observed and reported by some 


writers. In the group of cases herein 
reported, the history of respiratory infec- 
tion was inconstant. There were only 
fourteen recorded instances, with only four 
of the fourteen being less than ten years of 
age, indicating that at least in this small 
group of cases concomitant or recent upper 
respiratory infection was not an important 
predisposing factor. In the whole group 
there were only nine patients of ten years 
or younger showing that this disease is not 
one occurring only in childhood and 
adolescence, but very frequently in adult 
life. There were thirty-four patients in the 
age group eleven to twenty, and twenty- 
six more than twenty years of age, the 
oldest patient being forty. 

The appendix has been considered a 
portal of entry by Brown,! Freeman? and 
others. There is no gainsaying the fact that 
removal of the appendix has been followed 
by cure in the great majority of cases, only 
two in this group having definite recurrence 
of pain. Wilensky® has expressed the belief 
that the appendix has no clinical relation 
to mesenteric adenitis. Careful inspection 
has not disclosed enlarged nodes in the 
average case of uncomplicated appendicitis 
and for obvious reasons, exploration has 
not been done in the complicated cases. 
Mead? and Wilensky and Hahn’ have 
reported that lymphadenitis does not 
occur with acute appendicitis and it is 
particularly interesting to note that there 
were eleven cases of acute suppurative 
appendicitis in this group of sixty-nine 
with definitely enlarged nodes. The nodes in 
these eleven cases weresimilar in all respects 
to those in the other fifty-eight cases. 


PATHOLOGY 


Only those cases in which the nodes have 
been unquestionably enlarged are included 
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in this study. The question as to what is a 
normal mesenteric node has been raised 
and Mead,‘ in an extensive investigation 
on the number and size of mesenteric 
nodes, points out that no absolutely 
normal mesenteric lymph-nodes are avail- 
able for study except those of stillborn 
infants. By unquestionably enlarged nodes 
is meant those definitely larger than 
average, the average seen in laparotomy for 
noninflammatory lesions. In order to have 
a fair idea of what is average, it is neces- 
sary to make routine inspection of the 
mesentery. This has been done during the 
past several years. Those nodes classified 
as enlarged have uniformly been soft, 
pinkish in color and varying im size from 
1g to 144 cm. in their greatest diameter. 
While no definite ileitis has been seen, it 
has been noted in most instances that there 
was injection of the terminal ileum; specific 
mention of it is made in sixteen of the 
records. Also free peritoneal fluid in the 
right lower quadrant has been almost a 


routine finding. In those cases diagnosed. 


as mesenteric adenitis, aside from the ones 
with definite and unquestioned appendi- 
citis, the appendix has been grossly normal 
or at most shown injection of Its serous 
coat. In one case there was a small Meckel’s 


diverticulum which was not inflamed and 


apparently played no part in the symp- 
tomatology. A second case presented a 
ruptured Graafian follicle with considerable 
bloody fluid in the pelvis which somewhat 
complicated the clinical picture. Greatly 
enlarged nodes were numerous and the 
symptoms and physical signs were more in 
keeping with mesenteric lymphadenitis. 
Complications in connection with the 
inflamed nodes have not been observed in 
this group of cases. No conglomerate 
masses of nodes or abscesses have been 
seen nor has there been any fulminating 
case with peritonitis such as have been 
reported by others. The state of the nodes 
at any time following operation, with 
removal of the appendix, is not known 
since the occasion has not arisen to do a 
second abdominal section on any patient. 
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SYMPTOMS AND PHYSICAL SIGNS 


The outstanding symptoms are pain and 
soreness. It is with difficulty in a number of 
cases that an accurate description of the 
attack and particularly of the quality of 
pain is obtainable. Pain comes in attacks, 
some mild and others relatively severe, 
and the impression has been received from 
history taking that the pain is not infre- 
quently aching and constant rather than 


colicky. In twenty-five of the sixty-nine 


cases, or 36 per cent, the onset of pain has 
been in the right lower quadrant. Tender- 
ness has been a constant feature but has 
been less consistently well localized than in 
acute abdominal conditions such as appen- 
dicitis or diverticulitis. The impression is 
also gotten that the pain complained of is 
out of proportion to the _ tenderness. 
Tenderness along the root of the mesentery 
has been recorded nine times. Ochsner and 
Murray’ have commented on the impor- 
tance of this sign but it has not occurred 
often enough in this series to be of major 
diagnostic importance. An interesting fea- 
ture in regard to both pain and soreness is 
that they have tended to vary in intensity, 
that is, periods of comparative ease, even 
with sleep alternating with bouts of pain. 
The only constant positive finding has been 
tenderness, more or less well localized in the 
right lower quadrant and in nine cases, 
along the root of the mesentery. Rebound 
tenderness has been found in a few cases. 

The following is considered a fairly 
typical case history in an adult: 


CASE REPORTS 


Case 1. Miss J. H., white, age twenty-five 
years, complained of deep aching immediately 
to the right of and below the umbilicus of twenty- 
four hours’ duration. There was loss of appetite 
but no vomiting. During the past three years 
she has experienced a number of similar at- 


tacks, none very severe but with very definite — 


pain and soreness lasting as a rule two or three 
days. Tenderness being rather sharply localized 
at a point approximately two inches below 
and two inches to the right of the umbilicus 
together with other signs and symptoms com- 
patible with a diagnosis of acute appendicitis, a 
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laparotomy was done. The appendix showed 
very slight injection of its serous coat. The 
terminal ileum was definitely injected and its 
mesentery contained many enlarged nodes. 
Appendectomy was done and smooth con- 
valescence followed. 


The second case is cited as a rather 
typical instance of mesenteric lymphade- 
nitis in a child: 


Case u. P. G., white, male of eight years 
became ill with epigastric and midabdominal 
pain, the pain recurring intermittently for 
twenty-four hours. He vomited soon after 
onset. The temperature was 102.6°F. and the 
leukocyte count 14,300. There was sharp 
tenderness together with rebound tenderness 
in the right lower quadrant, fairly well localized 
at a point approximately one and one-half 
inches above McBurney’s point. The patient 
was consistent in stating that he had constant 
pain in the right lower quadrant despite the 
fact that he slept for two hours during the 
period of observation. While mesenteric lym- 
phadenitis was considered in the differential 
diagnosis, acute appendicitis could not be 
ruled out and an abdominal section was done 
with removal of an appendix that could not 
possibly account for the clinical picture. The 
mesentery of the ileum contained many en- 
larged, pinkish nodes and the lower ileum was 
injected. Convalescence was complicated by 
tonsilitis. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of this condi- 
tion is of importance and should be 
emphasized, inasmuch as operation may 
well be avoided if a correct diagnosis can 
be made. In this series of cases, and in most 
of the series that have been reported in the 
literature, operation has been done in a 
very high percentage. This is so mainly 
because it has not been possible definitely 
to rule out other acute abdominal condi- 
tions which require surgical therapy. The 
principal diagnostic difficulty has centered 
about the question of whether or not the 
patient had acute appendicitis. This diffi- 
culty is further appreciated when it is 
recalled that of this group with unques- 
tioned lymphadenitis, eleven cases had 
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acute suppurative appendicitis. Foster® 
states that the correct preoperative diag- 
nosis was made in only 5 per cent. In this 
group nine cases or I3 per cent were 
diagnosed lymphadenitis, and in twenty 
cases or 29 per cent, the diagnosis of 
lymphadenitis was given much considera- 
tion but the evidence was not sufficiently 
convincing to justify withholding opera- 
tion. After having observed.a considerable 
number of cases of lymphadenitis, certain 
ones have come to be suspected when the 
history is obtained. A child, for instance, 
complaining of recurring bouts of abdomi- 
nal pain at short intervals together with 
fever, leukocytosis and tenderness which is 
poorly localized, should arouse the sus- 
picion of lymphadenitis. A diagnosis would 
be somewhat more likely should there be a 
history of or the presence of respiratory 
infection; however, it has been an in- 
constant feature in the series as a whole 
and is certainly no regular precursor of 
mesenteric lymphadenitis. While not wish- 
ing to encourage procrastination in the 
face of a clinical syndrome indicative of 
acute surgical abdominal disease, it seems 
proper to warn that it is not to be taken for 
granted that a patient has acute appendi- 
citis simply because there is a complaint 
of right lower quadrant pain and soreness. | 
A diagnosis should not be arrived at with- 
out a complete history and _ physical 
examination together with, in some cases, 
a reasonable period of observation. The 
usual laboratory procedures have not been 
very helpful in the differentiation. From 
personal observation in a not inconsider- 
able group, there are several points in 
regard to the history and physical signs 
which dictate that the condition of mesen- 
teric lymphadenitis be considered. Many 
patients have difficulty in distinguishing 
and describing types of pain but skillful 
history-taking will, in some cases, elicit 
the information that the pain is not colicky 
or griping but that it is steady aching. In 
a noteworthy number, twenty-five in this 
series, pain began and remained in the 
right lower quadrant; with pain beginning 
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in this location, the diagnosis of appendi- 
citis should at least be questioned. To 
state it another way, lymphadenitis should 
be considered a possible diagnosis when 
the onset of illness is with pain in the 
right lower quadrant, even if accompanied 
by pain in some other abdominal area. 

Consideration of the location and the 
character of the tenderness is of paramount 
importance. While the tenderness is gen- 
erally sharper in the right lower quadrant 
than elsewhere, it is not as well localized 
as In appendicitis. In a few cases it will be 
found along a line opposite the root of 
the mesentery. The tenderness does not 
grow increasingly sharper as it generally 
does in appendicitis; in fact, it may vary 
distinctly, growing less and then more 
severe in a few hours. The pain com- 
plained of may be quite severe but with 
moderate or relatively slight tenderness. 
Klein’ has stressed the finding of shifting 
tenderness and the ease of diagnosis when 
this sign is present. It is recalled that in 
two adolescent patients, with atypical 
history of appendicitis, mesenteric lym- 
phadenitis was strongly suspected, but 
appendicitis could not be ruled out. 
Operation was done and in both instances 
acute suppurative appendicitis was the 
lesion found. Examples such as _ these 
should cause one to pause before making 
an unequivocal diagnosis of mesenteric 
adenitis. The fear of overlooking an acute 
appendicitis is doubtless responsible for a 
large percentage of operations done. A 
sane attitude is that of being on the look- 
out for cases of lymphadenitis, knowing 
them to be fairly common. By keeping the 
condition in mind, operative treatment will 
be avoided in a definite number, although 
it seems likely that exploration will be 
required in the majority to establish the 
true pathological condition. 


TREATMENT 


Appendectomy has been the treatment 
in the majority of cases in this series as it 
has in series of cases reported by others. 
While appendectomy has generally been 
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followed by cure, it does not necessarily 
follow that cure would not occur without 
operation. Those patients who were diag- 
nosed as cases of lymphadenitis and were 
not operated upon likewise recovered. 
Operation with removal of the appendix is 
indicated when acute appendicitis cannot 
be ruled out; with a probable diagnosis of 
mesenteric lymphadenitis, treatment should 
be conservative. 


CONCLUSIONS 


1. Mesenteric lymphadenitis is a fre- 
quent cause of attacks of abdominal pain 
and soreness, simulating other acute ab- 
dominal conditions of which acute appen- 
dicitis is foremost. 


TABLE I 
DATA ON SIXTY-NINE CASES OF MESENTERIC LYMPHA- 
DENITIS 
Upper. | No. of 
Aver-| Average hi White | Respir- | Cases of 
tive 
age | Temper-| ,,. Blood | atory | Acute 
Disturb- 
Age | ature Count | Infec- | Appen- 
ance 
tion dicitis 
18.9 | 99.6°F. 53 Av. 14 II 
yrs. 13,000 
TABLE I 


FURTHER DATA ON SIXTY-NINE CASES OF MESENTERIC 
LYMPHADENITIS 


pecs Pain at Location of Tenderness 
set 
Epigastrium........... 4| Right lower quadrant 
Midabdomen........... 25| without sharp locali- 
11| Along root of mesen- 
Right lower quadrant.../25|  tery............... 9 
Lower abdomen........ 2| Vicinity of McBurney’s 
Midabdomen and right 32 
lower quadrant....... 4 


2. Upper respiratory tract infection is an 
inconstant precursor or accompaniment of 
mesenteric lymphadenitis. 

3. Mesenteric lymphadenitis has been 
found a number of times in the presence of 
acute suppurative appendicitis without a 
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history of abdominal pain prior to the 
attack of appendicitis. 

4. The diagnosis of mesenteric lym- 
phadenitis should be made more often 
preoperatively. 


REFERENCES 


. 1. Brown, H. P. Acute mesenteric adenitis simulating 
appendicitis. Surg. Clin. North America, 9: 1195- 
1196, 1929. 

2. FREEMAN, L. (a) Surgical significance of mesenteric 
lymphadenitis. Surg., Gynec. é Obst., 37: 149-151, 
1923; (b) Chronic, non-specific enlargement of 


mesenteric lymph nodes, as related to surgery. 
Ann. Surg., 90: 618-630, 1929. 

3. WILENsSKy, ABRAHAM QO. General abdominal Ilym- 
phadenopathy. Arch. Surg., 42: 71-125, 1941. 

4. Meap, C. H. Mesenteric lymphadenitis simulating 
acute appendicitis. Arch. Surg., 30: 492-527, 1935. 

5. Wivensky, A. O. and Haun, L. J. Mesenteric lym- 
phadenitis. Ann. Surg., 83: 812-826, 1936. 

6. Foster, ALLYN KiNG, Jr. Disease of the mesenteric 
lymph nodes. Arch. Surg., 36: 28-52, 1938. 

7. OcHSNER, ALTON, and Murray, SAMUEL D. Pitfalls 
in the diagnosis of acute abdominal conditions. 
Am. J. Surg., 41: 343-368, 1938. 

Kein, Non-specific mesenteric adenitis. 
Arch. Surg., 36: 571-585, 1938. 


THE excellent postoperative history of vaginal hysterectomy permits 
us to take the position that a patient who has borne three or four children, 
followed by an interval of several years’ sterility, and who has a symp- 
tomatic uterus with the first degree of prolapse, is a fit subject for vaginal 
hysterectomy. Such treatment takes one more patient from the jaws of 


future uterine malignancy. 
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ATYPICAL FEATURES IN THE MANIFESTATIONS OF THE 
ACUTELY INFLAMED, NONRUPTURED APPENDIX* 


Ciarence E. GARDNER, JR., M.D. 


Associate Professor of Surgery, Duke University 
School of Medicine 


AND 


CLARENCE J. SAPP, M.D. 


Intern, Starling-Loving University Hospital 
of the Ohio State University 


DURHAM, NORTH CAROLINA 


PPENDICITIS is a treacherous dis- 
A ease. It is at all times. totally 
unpredictable in regard to when, if 
ever, it will perforate. And while the 
symptoms and physical signs which it 
causes are often so typical that even the 
most inexperienced student would not fail 
to recognize the disease, at other times its 
manifestations may be so bizarre as to con- 
fuse the most clever of clinical observers. 

It has been emphasized that: early 
recognition and removal of the acutely 
inflamed appendix before perforation oc- 
curs represents the only means of control- 
Ing the mortality in appendicitis. To 
accomplish this, campaigns of education 
of the laity in regard to the potential 
dangers of abdominal pain have been 
undertaken by numerous agencies through- 
out the country. Much has been accom- 
plished by them. However, unless the 
medical profession itself becomes familiar 
with the atypical as well as the typical 
features of the disease, the campaign for 
control of deaths from appendicitis may be 
only half won and the cause for failure may 
then properly be placed at the door of the 
medical profession itself. 

Reid,! Boyce and McFettridge? and 
others have drawn attention to the fre- 
quency with which acute appendicitis 
manifests itself in unusual ways. They 
have emphasized the necessity of recog- 
nizing such cases if the appendicitis 
mortality is to be lowered. Nevertheless, 
proper recognition of this point has not 
been made. As a result a stereotyped 
picture of appendicitis remains rooted 
in the minds of many of our doctors. And 


with it they fail entirely to make the 
correct diagnosis when confronted with an 
atypical picture of the disease. 

In the typical textbook picture of 
appendicitis the attack begins abruptly in 
an otherwise healthy young adult. The 
first symptom is pain usually in the 
epigastrium which later localizes in the right 
lower quadrant. Pain is followed by nausea 
and perhaps vomiting, constipation, moder- 
ate fever, leucocytosis and localized tender- 
ness and muscle spasm in the right lower 
quadrant. Such a series of events in the 
sequence as listed is known by even the 
most inexperienced of students, as well as 
by most intelligent laymen. Unhappily, 
however, the picture strictly as given is not 
the usual one, as a critical analysis of the 
first 500 cases* of acute unruptured 
appendices operated upon at the Duke 
Hospital will show. 


AGE 


Appendicitis occurs most commonly in 
young adults. In our experience over half 
of the cases occur between the ages of 
fifteen and twenty-five. (Fig. 1.) However, 
appendicitis also occurs in children and in 
those past the age of fifty with a frequency 
which makes it the commonest abdominal 
emergency in both of these age groups. 

We have found one in every eight 
patients with ruptured and unruptured 
appendices to be either under ten or over 
fifty. 

This relatively high incidence of the 
disease, the frequency with which the 


* In all cases the diagnosis of acute appendicitis was 
verified by microscopic study. Cases of perforated 
appendix are not included in this report. 


* From the Department of Surgery, Duke University School of Medicine. 
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diagnosis is not made until after perfora- 
tion occurs, and the dangers which follow 
mistaken diagnoses of appendicitis when it 
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group such as gallbladder disease, urinary 
tract infection, intestinal obstruction, car- 
cinoma of the cecum, etc. 
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AGE 


Cuart 1. The age distribution of 500 cases of acute, nonruptured 
appendicitis. 


occurs in those under ten and over fifty 
years of age is shown in Table 1.* 

In the group with unruptured appendices, 
one patient in fifteen is either under ten or 
over fifty. In those with ruptured appen- 
dices, however, this incidence Is one patient 
in every four. 

In the group with ruptured appendices 
patients under the age of ten and over fifty 
account for 25 per cent of the total cases. 
Yet in this 25 per cent of cases 48 per cent of 
the deaths occurred. 

The tragic mistakes in diagnosing appen- 
dicitis in children or in those over fifty 
occur largely because the possibility 
of appendicitis is not even considered at 
these ages. In children abdominal pain and 
vomiting occur so frequently as a result 
of digestive upsets that they are likely to 
receive little consideration. While in those 
past the age of fifty the unwary doctor looks 
for conditions more common to this age 


* Statistics on ruptured appendices are taken from a 
series of cases covering essentially the same period of 
time as the present report and published in Surgery, 
4: 161. 


PREVIOUS STATE OF HEALTH 


Appendicitis usually begins abruptly in a 
patient otherwise in good health. However, 
we have encountered acute appendicitis, 


TABLE I 
FREQUENCY AND MORTALITY RATES IN PATIENTS UNDER 
TEN AND OVER FIFTY WITH AND WITHOUT PERFORATION 


Per Cent of | Per Cent of Per Cent of 
Those Who 
Age All Nonrup- | All Ruptured) ,. |. 
Died in Rup- 
tured Cases Cases 
tured Greup 
I-10 5 15 30 
50+ 1.6 10 18 
6.6 25 48 


confirmed by pathological examination, be- 
ginning concurrent with or during the 
course of chronic nephritis, acute gonor- 
rheal urethritis, influenza, pharyngitis, 
coryza, active peptic ulceration, measles, 
mumps, chicken pox, malaria, coronary 
thrombosis, chronic salpingitis, ascaris 
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infestation, pregnancy, epilepsy and pul- had eight loose watery stools over a period 
monary tuberculosis. of twenty-four hours before the onset of 


Four cases occurred in patients hospital- 


abdominal pain. 


Fic. 1. The appendix occupies a position immediately under the 
abdominal wall. A maximum amount of local tenderness and 


muscle spasm is to be expected. 


ized for other conditions. Two were under- 
going plastic procedures, one having a tube 
flap raised in the right lower quadrant of 
the abdomen; one had osteomyelitis of the 
cervical spine, while another was under- 
going diagnostic studies. 


FIRST SYMPTOM 


Pain is usually the first symptom in 
appendicitis. Murphy? has stated ‘“‘the 
symptoms occur almost without exception 
in the above order (pain, nausea, vomiting, 
tenderness, muscle rigidity, fever, leuco- 
cytosis) and when that order varies | 
always question the diagnosis.” Moynihan‘ 
has made the unqualified statement that if 
pain is not the first symptom, appendicitis 
need not be considered. However, pain was 
not the first symptom in one out of every 
twelve cases of our series. In them first 
symptoms included nausea fourteen times, 
anorexia eight, burning sensations in ab- 
domen six, general malaise four, diarrhea 
three, vomiting three, and headache, back- 
ache and abdominal distention one each. 

One patient was nauseated and vomited 
repeatedly for twelve hours before she had 
any abdominal pain whatever. Another 


PAIN 


The typical attack of appendicitis begins 
with abdominal pain, usually colicky in 
nature, which is epigastric, peri-umbilical, 
or generalized and then localizes in the 
right lower quadrant of the abdomen. 

Although the majority of our patients 
described their pain as having been cramp- 
ing, griping or colicky, 18 per cent de- 
scribed their pain only as sharp, stabbing 
or cutting and 20 per cent only as a dull 
ache. In one the pain was so severe as to 
cause the patient to faint and it was 
described as excruciating or almost un- 
bearable in five instances. 

In 375 of the cases the pain began in the 
epigastrium, about the umbilicus or was 
described as generalized at onset. Seventy 
had pain beginning in the right lower 
quadrant. In twenty-nine the pain began 
in the lower portion of the abdomen, four in 
the lower left quadrant, two in the upper 
left quadrant, two in each flank, two in the 
back and one in the thorax. 

In 10 per cent of the cases the pain never 
localized and remained generalized, peri- 
umbilical or epigastric until the time of 
operation. 


- 
| 

e 
a 
- 
\ 
> 
: 
: 
t 


480 American Journal of Surgery Gardner, Sapp—Nonruptured Appendix 


All of our patients complained of ab- 
dominal pain of one type or another during 
their attack. Subsidence of pain, as has 
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FEVER 


Moderate fever is to be expected in 
acute appendicitis. So unreliable, however, 


Fic. 2. The appendix lies deeply and is covered by numerous loops of 
bowel, mesentery of terminal ileum and omentum. Tenderness may 
be slight and only elicited after deep pressure. Increase in muscle 


tone may be entirely absent. 


been emphasized many times before, may 
indicate gangrene or perforation of an 
obstructed appendix instead of subsidence 
of an attack. 


NAUSEA AND VOMITING 


Nausea and vomiting commonly follow 
shortly after the onset of pain in acute 
appendicitis. However, one in every six of 
our patients complained of neither nausea 
nor vomiting. Another 20 per cent com- 
plained of nausea without vomiting. 


CONSTIPATION 


It would be better if constipation be 
deleted entirely from the symptomatology 
of appendicitis for the disease should be 
recognized before the patient has had time 
to learn whether he is constipated or not. 
As a matter of fact, of our 500 cases only 
thirty-four gave a history of constipation 
during the attack. Thirty on the other hand 
complained of diarrhea. Of them, fourteen 
had taken cathartics which may have 
caused the loose bowel movements. Of the 
remaining sixteen patients with diarrhea, 
all had an acutely inflamed appendix in 
the pelvis. 


is the mouth temperature in recording 
slight elevations that one can rely only on 
rectal temperatures. Even so, 109 or 22 per 
cent of our series had normal rectal tem- 
perature (37.4°Cc. or gg.2°F. or below). 
High fevers similarly are unusual, but 
twenty-four of our series had rectal tem- 
peratures of 39°c. (102.2°F.) or higher. 


LEUCOCYTOSIS 


Moderate leucocytosis usually accom- 
panies acute appendicitis. This is known 
so well by the laity that we have had 
patients telephone and ask to come to the 
office not to see a doctor but for a leucocyte 
count only, in order that they may 
determine for themselves whether they 
have appendicitis! Yet in our experience 
one in every seven and one-half patients 
with acute appendicitis has had a leucocyte 
count of 10,000 or below. The usual range 
of leucocyte count was 12,000 to 18,000. 
However, seventy-nine had counts over 
20,000. 


URINE 


The finding of red blood cells in the urine 
of a patient suffering from abdominal pain 
need not necessarily indicate the presence 
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of a urinary stone. We have found twenty- 
nine or one in every seventeen patients 
with acute appendicitis to have red blood 


Rebound tenderness, either direct or 
referred, was present in 354 or 83 per cent 
of the cases in which mention was made 


Fic. 3. The appendix lies in the pelvis where evidence of its presence 
may be detected only on vaginal or rectal examination. On 
abdominal examination signs may be vague and indefinite and 
found as much in the left lower quadrant as the right. 


cells in the urine. This finding is probably 
caused by the proximity of the acutely 
inflamed appendix to the ureter where 
contiguous infection causes a mild ureteritis. 


ABDOMINAL TENDERNESS 


Abdominal tenderness of some degree 
has been present in all of our patients. Its 
degree and its location varied according to 
the position of the appendix and the extent 
of inflammation present. In 80 per cent of 
the cases, abdominal tenderness was con- 
fined to the right lower quadrant, though 
not necessarily at McBurney’s point. In 
one out of every ten patients tenderness 
was present in both lower quadrants and in 
sixteen of these tenderness was equal in 
each lower quadrant. In thirty-six patients 
abdominal tenderness was present through- 
out the entire abdomen although it was 
most marked in the right lower quadrant. 
In nine cases tenderness was felt in the 


‘right flank and right lower quadrant. 


Tenderness on rectal examination was 
present in 343 or 85 per cent of the cases in 
which a rectal examination was recorded. 
The tenderness was marked when the 
appendix occupied a position low in the 
pelvis. 


of the test. The sign was elicited by causing 
pain over the appendix on abrupt release 
of pressure over the appendix or in non- 
involved areas of the abdomen. 


INCREASED MUSCLE TONE 


Muscle “‘spasm” or “‘rigidity” is said 
to be the usual finding on palpating the 
abdominal wall over the acutely inflamed 
appendix. However, in only 7 per cent of 
our cases was the status of the muscle tone 
referred to as rigidity. As a matter of fact 
in 3344 per cent of the cases there was 
no increase in muscle tone of any kind. In 
an additional 43 per cent the increase in 
muscle tone was recorded as slight and 
in only 16 per cent of the cases was it said 
to be marked. 


DISCUSSION 


While the variations in symptoms as 
seen in patients with acute appendicitis 
are probably caused by the fact that no two 
individuals ever react in the same way to 
the same stimulus, the variations in signs 
are probably anatomic and are dependent 
upon the degree of inflammation present 
and the position of the appendix. 
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Appendicitis may exist in all degrees of 
acuteness from a mild subacute inflam- 
mation to an overwhelming suppurative or 
gangrenous disease. However, there is no 
fallacy greater than attempting to predict 
the severity of an attack by the magnitude 
of symptoms or signs present. It is the 
variation in position, perhaps, that de- 
ceives more physicians than any other 
factor in the recognition of acute appen- 


dicitis. When, as in Figure 1, the appendix 


occupies a position immediately under the 
abdominal wall, it may be expected that 
even the lightest pressure will cause ex- 
treme discomfort and the abdominal mus- 
cles will be in a marked degree of spasm. 
The same appendix, however, when it is 
deep within the abdomen, buried under 
numerous loops of bowel and the mesentery 
of the terminal ileum and covered by the 
omentum may give only a minimum of 
signs. Tenderness in such a position may be 
elicited only by deep pressure, there may 
be no increase in muscle tone of any degree 
and rebound tenderness may be absent. 
Yet this appendix is just as acutely 
inflamed and just as near perforation as the 
one immediately under the abdominal 
walls whose signs were unmistakable. 

On the other hand, the appendix may 
not be in the right lower quadrant at all. 
The two commonest variations of location 
are the lumbar and pelvic positions. In the 
former, signs are maximum in the flank 
and are most often confused with infection 
within the kidney. The pelvic position is 
the most dangerous, however, for here 
perforation occurs amongst loops of small 
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intestine into the free peritoneal cavity and 
a fatal peritonitis is often set up. As has 
been repeatedly emphasized, abdominal 
signs are often vague and indefinite when 
the acutely inflamed appendix is in the 

pelvis. Tenderness is not localized. It may 
® only slight and just as marked in the 
left lower quadrant as in the right. Often 
diarrhea is present and the unsuspecting 
doctor diagnoses a gastrointestinal upset 
or if the patient be a female, salpingitis 
may be suspected. Reference to Figure 3 
shows why the abdominal signs in a pelvic 
appendix are vague. It illustrates how a 
rectal examination is the only means of 
detecting the appendix when it occupies 
this position. 


SUMMARY AND CONCLUSIONS 


An analysis of 500 cases of acute, non- 
ruptured appendicitis is presented. 

At least half of the cases have been found 
to present unusual features of symptoms or 
signs in one or more instances. 

Recognition of the atypical forms of 
appendicitis as well as the typical ones is 
necessary if the mortality in appendicitis 
is to be lowered. 
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TORSION OF THE TESTICLE 
REPORT OF CASES 


Monroe M.D. 
Senior Surgeon in Urology, Charity Hospital of New Orleans; Senior Associate in Urology, Touro Infirmary 


NEW ORLEANS, LOUISIANA 


ORSION of the testicle often desig- 

nated as torsion of the spermatic cord 

is a condition resulting in a temporary 
or permanent partial or complete constric- 
tion of the blood supply to the testicle 
or to the testicle and its adnexa by a sudden 
vertical axial twisting of the testicular 
attachments (mesorchium etc.) or the 
spermatic cord. The fact that the occur- 
rence of this condition is more prevalent 
than the earlier writers would have us 
expect, places an added responsibility upon 
the urologist and the medical profession 
_ generally, because of the necessity for a 
very early diagnosis and an immediate 
surgical interception for conservation of 
the testicle. 

The variance in the nomenclature has 
caused many cases of torsion to be classi- 
fied as strangulation gangrene, infarction, 
etc., of the testicle. This gives an added 
difficulty in compiling statistics from the 
literature, just as lack of interest of the 
physician in reporting his cases. 

Delarsiarve is credited with reporting the 
first case in the year 1840. It proved to bea 
case of torsion of an inguinal testicle 
operated supposedly for a strangulated 
hernia. 

Abeshouse, in his extensive search of the 
literature up to 1936, compiled 350 cases 
which included three personal cases. There 
were twenty-four cases with bilateral 
involvement and approximately an even 
division right and left where one side only 
was involved although several writers 
reported a ratio of three right side to two 
left side. Abeshouse also found the ratio 
approximately the same in cases of torsion 
of an undescended testicle (eleven intra- 


abdominal) as compared with torsion of the 
completely descended testicle. 

This condition can occur at any age, with 
cases recorded between the ages of four 
hours and sixty-eight years. The pre- 
ponderance is before the age of twenty 
years during adolescence. 

The author presents sixteen cases one 
of which was a case of bilateral crypt- 
orchidism: 


De- Unde- 
Age, Years} Color Side 
I1-20...... White | 9} Right| 6) Right| 3) Right} 3 
Left | 3)Left | 3 
21-30...... White | 3) Right} 2) Right} 2 
Colored | 2} Left | 3)Left | 3 
31-40...... White 1| Right! Right} 1 
61-70...... White 1}Left | 1|Left | 1 
16 Right | 9| Right} 6) Right | 3 
Left | 7/Left | 7 
16 13 3 
ETIOLOGY 


It is generally agreed that a normally 
placed and attached testicle cannot un- 
dergo torsion unless it has become detached 
by extreme violence, most commonly 
external, or surgery. Every case of torsion 
is attributable to: (1) a predisposing cause, 
always an anatomical anomaly which may 
be quite a number and always congenital; 
(2) the exciting (mechanical) factor. The 
actual immediate cause is due to an 
internal or external force which excites 
forceable cremaster muscular contracture. 
Muschat has illustrated an oblique attach- 
ment of this muscle along the cord contrary 
to the normal longitudinal attachment. 
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I, Predisposing Causes: 

1. Undescended and imperfectly de- 

scended testicle 

2. Abnormally long postmesorchium 

and gubernaculum 

3. Absence of postmesorchium and 

gubernaculum 

Very roomy tunica vaginalis 
Complete inclosure of the lower 
end of the spermatic cord, testis 
and its appendages in the tunica 
vaginalis (intravaginal) (Case v1) 

6. Long loose connections between 
the testicle and epididymis 

7. Abnormal attachment of the com- 
mon mesentery (mesorchium) 

8. Broad and flat cord 

g. Inversion, congenital nonrotation 
of the testical (Case 1) 

10. Anomalus vein to undescended 
inguinal testicle (Case 11) 

11. Testicle and cord unattached in 
the scrotum postoperatively, such 
as in older radical repair of hydro- 
cele testis 

12. New growth of the testicle 

II. Exciting Causes: 

1. Spontaneous, no apparent cause 
while sleeping (Cases x11 and x11), 
or at rest (Cases Iv, xv and xv1) 

2. Muscular effort, such as straining 

when lifting a heavy object (Case 
III) 
Pedaling a bicycle (Case v) 
Straining at stool (Case x1) 
Restraining oneself while falling 
(Case v1) 
Direct trauma to testicle, mas- 
saging an undescended testicle 
attempting to assist its descent 
into the scrotum (Case 11) 
7. The application of a truss 
8. Attempts at reducing a hernia by 
taxis 
g. Approach of puberty, masturba- 
tion and intercourse 
10. Athletic advents (Case xiv) 
The recurrent type (Cases tv, xv and 


XVI) often gives a history of no muscular 
effort or strain as the exciting factor. 


Wolf—Torsion of Testicle 
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SIGNS AND SYMPTOMS 


The signs and symptoms are rather char- 
acteristic but require some differentiation 
in a diagnostic manner from other condi- 
tions occurring in the scrotum, inguinal 
region or abdomen. The symptoms are 
associated with the circulatory disturbance 
created by the twist and its related local 
and general reactions: (1) Sudden, intense 
pain with increasing intensity depending 
upon the degree of the twist and the dura- 
tion. Pain usually decreases after forty- 
eight hours; (2) recurrent type usually of 
very short duration and much less inten- 
sity; (3) displacement of the epididymis 
from its normal position posteriorly unless 
twisted 360 degrees or multiple thereof; (4) 
retraction of the spermatic cord and 
testicle; (5) swelling of the testicle and 
surrounding tissues; (6) light not trans- 
mitted through scrotum; (7) early increase 
of pain on elevation of scrotum (Prehn’s — 
sign) in torsion of descended testicle; not 
present in this series consistently; (8) 
usually negative genitourinary findings 
although may be associated with acute 
infection; (g) temperature seldom above 
100°F. at onset; (10) there may be pallor 
and associated symptoms of mild shock; 
(11) there may be occasional slight nausea 
and vomiting early; and (12) rarely any 
urinary disturbance. 


DIAGNOSIS 


Consideration has to be given several 
confusing conditions which have to be 
differentiated from torsion. The unde- 
scended testicle, particularly the intra- 
abdominal type, creates the most confusion. 

1. In the absence of the testicle from the 
scrotum and the inguinal canal, torsion of 
an intra-abdominal testicle should be con- 
sidered, although care should be taken 
when there are symptoms suggesting an 
acute condition of the lower portion of the 
abdomen: (a) The appendix, having been 
found attached to a twisted intra-abdomi- 
nal testicle, can usually be ruled out by a 
practically normal blood count and the 
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lower type temperature associated with 
torsion; (b) in intussusception and intes- 
tinal obstruction, the early differentiation 
is more difficult; (c) ureteral spasm or 
calculus may be eliminated by a plain 
x-ray of the urinary tract and intravenous 
urogram and an urinalysis although an 
occasional red blood cell may be confusing. 

2. Inguinal Testicle. Incarcerated or 
strangulated hernia should be differentiated 
by immediate surgical intervention whether 
or not there is doubt. Where there is delay 
symptoms progressively become more ex- 
aggerated, while in torsion they become 
allayed. Acute adenitis is not of such a 
sudden onset, is associated with higher 
temperature and is not so common in 
children unless associated with cutaneous 
infections of the genitalia, buttock or lower 
extremity. The older patient will present 
venereal infections, simple chancroid or 
mixed sores. Blood count will reveal 
Ieucocytosis and increased neutrophile 
count. Suppuration is usually delayed. 

3. Scrotal Testicle. Acute epididymitis 
may rarely be associated with torsion 
making the diagnosis virtually impossible, 
otherwise there is a history of urinary tract 
infection, gonorrheal or nonspecific. The 
onset is more insidious with a history of 
pain beginning in the lumbar region and 
radiating to the scrotum with a decrease 
or complete subsidence of a urethral dis- 
charge. The swelling begins in the globus 
minor and is palpated posterior to the 
testicle. Elevation relieves pain contrary 
to Prehn’s sign. Rectal examination may 
or may not reveal evidence of prostatic and 
seminal vesicle involvement. Acute orchitis 
practically always a complication of mumps 
is not so painful and the swelling of the 
testicle is greater. Acute hydrocele does not 
- have the acute onset, is not so painful and 
is usually associated with infection of the 
epididymis or mild trauma. If the transu- 
date is clear, it may be transilluminated. 
These conditions may be associated if the 
torsion is of several days duration. Acute 
hematocele is usually always accounted for 
by external trauma. The pain and swelling 


Wolf—tTorsion of Testicle 


485 


American Journal of Surgery 


depend upon the degree of extravasation of 
blood. There is usually ecchymosis of the 
subcutaneous tissues. The conditions may 
be associated as in Case vi, in which a 
hematoma of the epididymis could be 
attributed to a previous aspiration. Tumor 
of the testicle gives no symptoms similating 
torsion unless associated with it. Cases 
have been recorded. A Friedman test with 
the urine will usually rule out teratoma. 
Pathology. In the recurrent type of 
short duration with slight twist there is 
very slight if any damage but always a 
tendency to a more severe twist of a 
prolonged duration resulting in destruction 
of the testicle (Case tv). If the duration of 
the torsion is twenty-four hours or longer, 
usually edema of the subcutaneous and 
surrounding tissue with varying degrees of 
discoloration can be expected. The degree 
of twist controls the amount of obstruction 
of the blood supply to the testicle which 
regulates the swelling, discoloration and 
destruction which varies from simple com- 
plete fibrous atrophy to infarction with 
aseptic necrosis, effusion of blood into the 
testicle, epididymis and small amount of 
serosanguineous fluid in the tunica vaginalis 


-or necrosis with infection resulting in sup- 


puration and sloughing. 

Microscopically, the sections show a pic- 
ture of hemorrhage and necrosis. Associated 
new growth and tubercular epididymitis 
have also been recorded. 

Prognosis. The mortality is virtually 
nil but the morbidity is dependent upon 
the time the patient is seen after onset and 
the delay in surgical intervention. 

Treatment. Immediate surgical explora- 
tion should be carried out to determine the 
degree of disturbance of the blood supply 
to the testicle. If the color returns and the 
circulation is re-established, some form of 
fixation (orchidopexy) of the cord to the 
mesial septum posteriorly and the posterior 
and lateral walls of the scrotum, preferably 
with nonabsorbable suture material, should 
be done. If the ‘color does not return 
to normal and the circulation appears 
markedly impaired, exploration of the tes- 
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ticle with a large aspirating needle or a 
small incision of the tunica albuginea for 
extravasated blood and possible beginning 
necrosis is the procedure of choice. Should 
extravasation of blood or necrosis be 
present, orchidectomy with ligation above 
the site of torsion is the ideal procedure. 

Ormond among others advocates surgical 
fixation of the other testicle as a prophy- 
lactic measure. 

To attempt early nonsurgical detorsion 
is not giving the patient the benefit of 
one’s best judgment. 


CASE REPORTS 


CaseE1. W., age fourteen years, complained 
of pain and swelling in the right inguinal region 
of two weeks’ duration. A month or so before 
the present condition occurred the patient 
suffered much bodily trauma. He was kicked in 
the back pushed and thrown down upon oyster 
shells twice. Two weeks later his testicles 
ascended into the inguinal canals. He was 
positive they were in his scrotum before, having 
noticed them innumerable times. One week 
before admission the right one began to swell 
and was painful. There had been no fever. no 
chills, no nausea or vomiting and no urinary 
symptoms. 

His temperature was 99°F., blood pressure, 
130/70. Both testicles were in the inguinal 
regions. The right testicle was three times its 
normal size and very tender on palpation. 
There were no signs of inflammation, no genital 
sores and no urethral discharge. The scrotum 
was small and empty. 

Provisional Diagnosis: Bilateral cryptor- 
chidism with torsion of the right testicle. 

Operation was performed under cyclopropane 
anesthesia. An incision into the right inguinal 
canal exposed a testicle greatly swollen and of a 
purple color. It was markedly adherent to the 
cremaster muscle and the conjoined tendon. 
Great care was required to preserve the con- 
tinuity of the inguinal nerves in freeing it. 
Upon liberation of the testicle I experienced my 
first encounter with inversion (nonrotation) of a 

‘testicle. It was very interesting to note the 
lower pole of the testicle pointing upward with 
no epididymis attached and the attached por- 
tion of the cord and portion of the testicle from 
which the head of the epididymis originates 
below. There was considerable — separation 
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between the testicle and its adnexa with an 
anticlockwise twist of the testicle of 180 
degrees. 

The cord was freed of its fibrous enclosure up 
to the internal abdominal ring. No evidence of 
a hernial sac was encountered. The cord was 
then doubled clamped, incised between the 
clamps and the proximal stump transfixed and 
ligated with No. 2 chromic catgut. The wound 
was then closed with the procedure commonly 
used in repair of hernia. 


This is a case of bilateral cryptorchidism 
with a congenital inversion of the right 
testicle that underwent torsion. Earlier 
surgery would most probably have necessi- 
tated sacrifice of the testicle. 


Case ul. W., age twelve years, was brought 
to the hospital by his mother who stated that 
the child had always had an undescended right 
testicle. The family physician had been con- 
sulted and he advised gentle downward massage 
of the undescended testicle three times a day. 
This had been done for a couple months. Two 
days before admission the right scrotum began 
to swell and became very tender. He was 
nauseated only once on the first day of the 
present illness but had no uriary symptoms; 
and no digestive disturbances. 

His blood pressure was, 110/70; temperature 
99.6°F., pulse 96, respirations 24 on admission. 

Impression: undescended testicle with trau- 
matic orchitis. 

Operation was performed under ethylene 
anesthesia. An incision into the inguinal canal 
revealed the tissues quite edematous. The 
hernial sac was identified and upon opening 
the sac an anomalous vein was found origi- 
nating at the upper pole of the testicle, per- 
forating the peritoneum through the posterior 
wall of the hernial sac and extending into the 
abdominal cavity. It was probably twisted 
within the abdomen as it was purple and 
thrombosed. No attempt was made to follow 
it to its termination. The vessel was 3 to 4 mm. 
in diameter and was lying absolutely free 
within the hernial sac. It. was double clamped, 
cut and ligated near the internal abdominal 
ring; the proximal stump dropped into the 
peritoneal cavity. The peritoneum was dis- 
sected free of the cord and upon delivering the 
testicle into the operative field it was found to 
be gangrenous, the cord being twisted two 
and one-half times. The cord was dissected u2 
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to internal abdominal inguinal ring, double 
clamped, incised, and the proximal stump 
transfixed and ligated with No. 2 chromic cat- 
gut. The neck of the hernial sac was transfixed 
and ligated with the same material and allowed 
to retract into the abdomen. The remainder of 
the wound was closed in the usual manner and 
a small rubber dam drain was placed in the 
lower angle. 


This represents a case of right side 
cryptorchidism associated with a con- 
genital hernia presenting an anomalous 
anterior, spermatic, intraperitoneal vein, 
Instrumental in causing torsion of the 
testicle because of external force in the 
form of massage. 


Case ul. W., age nineteen years, a 
plumber’s helper, complained of pain and 
swelling of the left testicle. While lifting a bath 
tub in the morning the patient experienced 
sharp, acute pain in the left scrotum radiating 
from the lower portion of the abdomen. The 
pain was momentary, but a general feeling of 
dull discomfort was noted during the day. At 
night he noticed the left testicle began to 
swell, became tender and he again developed 
acute scrotal pain, so he entered the hospital 
for relief. 

There was no urinary disturbance. There was 
a small penile sore of two months’ duration and 
he gave a history of one year’s antileutic 
therapy. His blood pressure was 116/80; tem- 
perature 98°F., pulse 100; respirations 24. 

The left testicle and epididymis were en- 
larged, indurated, and tender and the cord was 
freely movable. Some relief of pain was secured 
by elevation of scrotum. There was a super- 
ficial irregular ulceration of the glans penis. 
The prostate was negative for any pathological 
condition per rectum. 

Tentative diagnosis: Torsion of cord. 

The blood Wassermann test was negative. 
The maximum temperature was 98°F. He was 
discharged the day following admission with a 
diagnosis of acute epididymitis. 

One week later the patient was readmitted 
complaining of severe pain and swelling of the 
left testicle. 


The intern’s note stated: ‘‘Testicle has not 


subsided.” Diagnosis: acute orchitis. The pre- 
operative diagnosis was probable torsion of the 
left testicle. 
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Spinal anesthesia was given and an incision 
3 inches long was made in the anterior scrotal 
wall exposing the spermatic cord and testicle. 
The testicle was markedly enlarged and of a 
purple color. The epididymis appeared on the 
anterior mesial aspect due to 180 degrees 
torsion of the cord about 14 inch above the pole 
of the testis. 

The testicle was markedly engorged with 
thrombotic exudate; the epididymis was mark- 
edly engorged with the same material. The 
cord was double clamped and incised, the 
proximal stump transfixed and ligated with 
No. 2 chromic catgut. The scrotal cavity was 
drained with a small piece of rubber dam. The 
skin was closed with a continuous suture of 
No. o plain catgut. 


This is a case of torsion in which there 
was a disagreement in diagnosis on primary 
admission. It is probable that the testicle 
could have been saved had there been an 
exploration although he was admitted 
about ten hours after onset of symptoms. 


Case iv. W., age fifteen years, a schoolboy, 
was referred to my office by the family doctor 
because of painful, swollen testicle of twelve 
days’ duration, after there had been no relief 
of swelling, following rest in bed with elevation 
of scrotum and the application of an ice bag. 
There had been no fever. 

On arising from his seat in a picture show, 
the patient experienced slight, sudden pain in 
his right testicle which persisted. Swelling of 
the testicle with added pain awakened him 
during the night. Upon calling his family 
doctor, he was advised to remain in bed and 
elevate the scrotum applying an ice bag. The 
patient gave a history of previous attacks of 
slight, sudden pain of very short duration 
without swelling of the testicle. 

His blood pressure was 120/60; temperature 
98.6°F.; pulse 84. The right testicle was 
markedly swollen and tender; pain radiated up 
along the cord into the inguinal region on ele- 
vation. The patient was referred to Charity 
Hospital for surgery with a tentative diagnosis 
of torsion of the testicle. 

Operation was performed under ethylene gas 
anesthesia. An incision through the anterior 
surface of the scrotum exposed the cord which 
was freed from the surrounding adhesions and 
elevated by an encircling piece of tape. The 
cord and testicle were markedly adherent to 
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the scrotum necessitating blunt dissection to 
free them. The testicle was found to have a dark 
red hemorrhagic color, but there was no evi- 
dence of torsion. The torsion had evidently 
become untwisted and corrected itself as on 
previous occasions, but too late to avoid 
irreparable damage. 

The cord was double clamped and incised, 
the proximal stump transfixed and ligated with 
No. 2 chromic catgut. A small twisted silk- 
worm gut drain was placed through a stab 
wound. The skin was closed. 


This represents a case of recurrent tor- 
sion of the testicle in which the detorsion 
was too late to prevent marked damage 
during the last attack. It is possible 
fibrosis and atrophy would have resulted 
with more delay and rest. 


Case v. W., age sixteen years, a delivery 
boy, was seen by me at the request of the 
admitting officer and diagnosis of torsion was 
made. The patient was admitted to the obser- 
vation ward and operated upon by the senior 
resident three hours later. 

Four days before admission the patient 
stated that he accidentally struck his right 
testicle while riding his bicycle and suffered 
slight pain for a very short while. The day 
before admission the pain recurred and 
radiated up toward his inguinal and lumbar 
regions. Application of medication and warm 
compresses gave very little relief and the 
testicle began to swell so he came to the 
hospital. 

His blood pressure was 120/80; temperature 
99°F., pulse 92, respirations 20. The scrotum 
was enlarged and reddened; the right testis 
appeared enlarged and tender. 

Operation was performed under spinal 
anesthesia. An incision of the scrotal wall was 
made to the tunica vaginalis which was slightly 
distended with bloody fluid. Upon opening it 
the testicle and epididymis were found to be 
gangrenous. The testicle was twisted one com- 
plete turn just above the epididymal tail. The 
vas and cord were clamped and incised and 
ligated separately above the twist with No. 2 
chromic catgut. The scrotum was closed with a 
continuous lock switch No. 1 chromic catgut. 


This is a case in which neglect on the 
part of the patient necessitated sacrificing 
a testicle. 
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Case vi. C., age twenty-seven years was 
seen by the author after the patient had been 
under observation by a compensation insurance 
surgeon for a period of two weeks because of a 
slightly painful, markedly swollen right testicle. 
The attending physician stated that a small 
amount of bloody fluid had been aspirated 
from the mass shortly before I was asked to see 
the patient. 

The onset of pain and swelling of the testicle 

followed about two hours after restraining 
himself from falling while pushing a-hand truck 
on the wharf. There was a history of no previous 
similar attack and no recent venereal disease. 
_ There was no evidence of a venereal disease. 
The right scrotum contained a slightly tender 
mass about the size of a golf ball which was 
adherent to the skin; temperature was 98°F. 
This was considered a case of torsion, but 
because of the lack of more severe pain at the 
onset a Friedman test was recommended and 
performed with a negative report. 

One week later the author was requested to 
assist at a surgical exploration of this case. 
Under ether anesthesia an incision was made 
through the skin and thickened subcutaneous 
tissue and tunica vaginalis which was adherent 
to the epididymis twisted anteriorly 180 
degrees. Upon freeing the adhesions a hema- 
toma was liberated from the epididymis and 
the twisted testicle and cord resumed their 
normal position, the testicle regaining its 
normal color. The testicle was anchored to 
the septum and posteriolateral walls of the 
scrotum after which the scrotum was sutured. 


The above is a case of 180 degrees torsion 
of an intravaginal testicle of three weeks’ 
duration in which the circulation appeared 
to be unimpaired. 


Case vu. W. M., twenty-eight years old, 
complained of swelling of the left testicle. He 
first noticed swelling and pain in the left 
scrotum with blueness two days after he was hit 
in the region of his scrotum by a large soft 
indoor base-ball. There was marked ecchy- 
mosis of the scrotum with swelling of the left 
testis which appeared to hang at right angles to 
the cord. Pain increased on elevation (Prehn’s 
sign), and the patient was referred to Charity 
Hospital. 

Pontocaine (5 mg. in 3 cc. of glucose solu- 
tion 10 per cent) failed as a spinal anesthetic 
after waiting twenty minutes, necessitating 
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ethylene anesthesia. An incision over the left 
scrotum exposed the testicle and cord. The 
testis was found practically normal, although 
the veins in the cord were markedly enlarged 
and partially thrombosed, with a markedly 
elongated mesorchium, the testis lying at right 
angles to the cord. Another incision was then 
made over the left external abdominal inguinal 
ring exposing the spermatic cord which was 
elevated in the wound and the anterior group of 
veins were separated for about 2 inches, double 
clamped and ligated and the intervening sec- 
tion excised. The proximal stump was anchored 
by means of its ligature through the fascia of 
the external oblique muscle. 

The testicle was then fixed to the scrotal 
septum with two mattress sutures of No. 2 
Deknatel silk. Both wounds were then closed 
with plain No. o catgut. 


This is a case of torsion of the testis with 
an associated elongated mesorchium and 
varicocele. 


Case vil. W., nineteen years of age was 
first admitted with the following diagnosis: (1) 
Bilateral indirect inguinal hernia; (2) un- 
descended right testicle; (3) hypospadias; (4) 
atrophic left testicle. He was referred to the 


‘clinic for treatment with Antuitrin S. He was 


re-admitted three months later with pain in the 
right testicle of ten hours’ duration. When 
voiding urine the patient was stricken with a 
severe, cramping pain similating pressure on 
the right testicle in the right groin. 

The patient had had numerous previous 
attacks of pain of a similar character of the 
undescended right testicle, which he had been 
able to relieve by downward pressure with his 
fingers. He had not been able to relieve this 
attack of pain. Coughing greatly increased the 
pain and there had been no desire to void 
since the onset. 

There was a small firm, tender, fixed mass 
about the size of an English walnut in the right 


inguinal region; temperature was 98.6°F. pulse: 


68, respirations 22. 

Operation was performed two hours follow- 
ing admission. Pontocaine (10 mg.-in 3 cc. of 
glucose solution 10 per cent) as a spinal anes- 
thetic was ineffective after waiting twenty- 
five minutes, therefore, cyclopropane was 
supplemented. 

An incision was made down to the base of the 
scrotum exposing the inguinal canal; a cherry- 
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red mass was visualized. The testicle appeared 
to be normal in size and color; it was attached 
only to the epididymis at the globus major. 
The epididymis and vas being pendulous be- 
came twisted creating the mass. 

The hernial sac was dissected free of the vas 
and vessels, ligated at its neck and excised. 
The cord was freed of all fascial attachments 
and found elongated sufficiently to allow place- 
ment of the testicle into the newly made scrotal 
cavity where it was retained by placing a 
mattress suture of No. 2 Deknatel silk from 
both lower posteriolateral surfaces of the tes- 
ticle through the bottom of the scrotum, tying 
them separately over gauze sponges. The 
hernia was repaired in the usual manner. 

At 4 A.M. of the second postoperative day 
there was a sudden onset of coughing with left 
chest pain; temperature 103°F., pulse 116, 
respiration 36. Change of position with in- 
halation of oxygen and forced coughing caused 
expulsion of a mucous plug relieving atelec- 
tasis. At 6 A.M., temperature was 100.6°F., pulse 
80, respirations 32; noon temperature was 
98.6°F., pulse, 80, respirations 28. 

Recovery was uneventful following the above 
incident. 


This is a case report of a youth with 
several congenital urogenital deformities, 
giving a history of apparent recurrent 
torsion of an epididymis and proximal vas 
deferens (right). Postoperative atelectasis 
developed with early spontaneous expulsion 
of a mucous plug which otherwise should 
necessitate immediate bronchoscopy. There 
was an atrophied left testicle probably due 
to torsion associated with a congenital 
hernia. 


Case 1x. W., age twenty-six years, a 
medical student, experienced pain in the right 
testicle. He stated that he was awakened early 
in the morning with dull aching pain in his 
right testicle. There was no associated nausea, 
vomiting, chills or fever, but the patient stated 
that pain radiated up into his right groin and 
right lower quadrant. Pain was continuous and 
persisted to the time of examination. Some 
swelling and marked tenderness of the right 
testicle developed. There had been two pre- 
vious similar attacks, one at sixteen years of 
age, and another four months previously to 
this attack in question. Both attacks also came 
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on while at rest and subsided without compli- 
cations in six to eight hours. 

The right testicle was enlarged to twice its 
normal size with marked tenderness which 
increased on elevation of the testis (Prehn’s 
sign); temperature was 98.6°F., pulse 8o, 
respirations 20, blood pressure 120/80. 

Operation was performed one hour after 
examination and diagnosis. Novocaine (14 per 
cent) infiltration was used to block the cord 
and inguinal canal. An incision through the 
scrotal tissues exposed a cherry red mass which 
proved to be the testis. Upon bringing this 
mass into the wound, the testicle was found 
to be rotated clockwise 180 degrees. Upon un- 
twisting the rotated testicle it regained normal 
color immediately. There were two distinct 
glistening cystic areas in the globus major of 
the epididymis. These cysts were punctured 
with a sharp pointed scalpel. The testis was 
then anchored to the scrotal septum with three 
mattress sutures of No. 2 Deknatel silk, after 
which the scrotum was closed with a con- 
tinuous plain No. o catgut suture. 

There has been no further discomfort. The 
testicle is fixed in the scrotum with some in- 
filtration at the site of the fixation sutures. 
The cysts have since refilled; aspiration 
revealed spermatozoa. 


The preceding is a case of recurrent tor- 
sion of the testis operated upon one and 
one-half hours after examination. Multiple 
cysts of the epididymis were found and a 
perfect recovery followed. 


FIVE CASES COLLECTED FROM THE RECORDS 
OF OTHER SERVICES AT CHARITY HOSPITAL 


Case x. W., age fifteen years, a schoolboy, 
complained of pain and swelling in the left 
testicle. Two days before while sitting quietly 
in bed he was seized with a sudden, violent pain 
in the left testicle. The left side of the scrotum 
rapidly enlarged and the pain became more 
severe. Ice bag and support brought very little 
relief. He had no fever. The patient had had 
several attacks of a similar nature during the 
past five years, of less intensity and of short 
duration. The scrotum had a bluish discolor- 
ation. The left epididymis and testicle were 
swollen and tender. Temperature was 98.6°F. 

Operation was performed under spinal anes- 
thesia (tutocain 100 mg.). A low posterior 
incision was made in the scrotum liberating the 
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testicle and epididymis with the tunica vagi- 
nalis. The entire mass was of a bluish black 
color. On opening the tunica a small amount of 


dark clotted blood was liberated. The testicle, 


epididymes and 1 cm. of the cord were dark and 
hemorrhagic. About 1 cm. above the testicle 


the cord was found to make a complete twist 


causing complete strangulation of the blood 
supply. Excision was done above this point 
and the vas and vessels were ligated separately. 
A small rubber drain was left in the scrotum. 


This was a case of recurrent partial tor- 
sion which developed a permanent torsion 
of 360 degrees resulting in gangrene. 


Case x1. W., age thirty-seven years, a 
chauffeur, complained of pain in the right lower 
quadrant radiating to the right testicle. He 
was admitted with a diagnosis of possible 
ureteral calculus and was x-rayed on the way to 
the ward. 

Two months previous the patient had a‘sud- 


den attack of severe, cramp-like pain in the 


right Iower quadrant, radiating to the right 
testicle. This pain lasted about one and one- 
half hours. The condition did not recur until 
about 7:30 A.M. on the day of admission with 
more severe pain and of longer duration. 
There was slight nausea, no vomiting and no 
temperature; his bowels had been regular. 
Blood pressure was 130/90; temperature 
99.4°F., pulse 74, respirations 22. The patient 
was discharged with a diagnosis of possible 
torsion of spermatic cord. 


There is the possibility of recurrent tor- 
sion In this case. 


Case xu. W., age fourteen years, a school- 
boy, complained of pain in the right testicle. 
A few hours before while in a squatting position 
watching the shoeing of a horse, he attempted 
to rise and when doing so developed a severe 
pain in his right testicle which became exagger- 


‘ated on standing or walking. He immediately 


came to the hospital for treatment. His blood 
pressure was 110/65; temperature 99.2°F., 
pulse go, respirations 18. 

There were pain and tenderness in the right 
lower quadrant above Poupart’s ligament 
when traction was made on the right testicle; 
there was no rigidity. The right testicle was 
drawn upward in the scrotum and was ex- 
tremely painful on downward traction. There 
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were no color changes. Diagnosis: Torsion of 
the right spermatic cord. The condition cor- 
rected itself the day following admission. 


This is a case of torsion of the right 
testicle in which spontaneous detorsion 
resulted. There has been no follow-up. 


Case xu. C., age twenty-five, a farmer, 
complained of a swollen left testicle. The 
patient stated that he had “‘clap”’ for the past 
four to five weeks. He had had several previous 
attacks which were apparently cured. Swelling 
of the left testicle began one week ago accom- 
pained by intense pain and abdominal cramp. 
He had been having some difficulty urinating 
lately. The pain in the testicle had frequent 
exacerbations and the swelling had been 
gradually increasing. His temperature was 
g9°F., there was slight rigidity and some 
tenderness in the Iower left quadrant. 

There was a creamy white urethral dis- 
charge. The left testicle was markedly swollen 
and hard. The testicle and spermatic cord were 
very tender. Rest in bed, elevation of the 
scrotum, and ice bag were ordered for one week. 
The testicle grew larger and larger and there 
was an irregular temperature. 

Operation was performed under spinal anes- 
thesia (tutocain 100 mg.). An incision into the 
side of the scrotum exposed the testicle and its 
appendages revealed no suppuration. The tes- 
ticle and epididymis were found to be gangren- 
ous because of a twist found in the cord just 
above the superior pole of the testicle. There 
was evidence of a chronic inflammatory process 
with many adhesions. 

The cord was doubled clamped, incised, 
transfixed and tied with No. 2 chromic catgut. 
The scrotum was closed with interrupted 


sutures. 


This is a case of torsion of the testicle 
associated with a subacute urethritis most 
probable gonorrheal, although there is no 
record of smear. 


Case xiv. W., age sixty-eight years, a farm 
hand, complained of swelling of the left half 
of the scrotum. He stated that four days pre- 
vious he suffered with diarrhea and while 
straining at stool he had a sudden severe, sharp, 
knife-like pain in the left inguinal region. 
Immediately the left half of his scrotum began 
to swell and become blue. It continued to swell 
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and be painful and the color became almost 
black. His doctor advised an ice bag to his 
scrotum. There was no relief of the pain and 
swelling, so he decided to come to the hospital. 

His temperature was 99°F., pulse 86, respir- 
ations 24, blood pressure 98/60. The left 
testicle was swollen and fairly soft; the scrotum 
was edematous. The prostate was slightly en- 
larged. The patient was discharged after ten 
days and his condition was improved. 
Diagnosis: Torsion of the cord; prostatic 
hypertrophy. 


This is a possible case of torsion under- 
going resolution after fifteen days, probably 
resulting in fibrosis and atrophy. 


TWO CASES FROM THE RECORDS OF 
TOURO INFIRMARY 


Case xv. W., age fifteen years, a schoolboy, 
was admitted to emergency clinic (General 
Surgery) complaining of pain in the left testicle 
of two hours’ duration. The pain was of sudden 
onset while lying on a bed one-half hour after 
chopping wood. There was no history of 
trauma. 

Examination revealed a tender and firm left 
testicle of normal size; the epididymis was 
firm and tender; blood pressure was 142/80, 
temperature 99.4°F. The patient was sent to 
the operating room but the operation was 
postponed. 

The urological consultant diagnosed indur- 
ation of the left testicle and suggested hot 
water and expectant treatment. The patient 
was seen by the author six months later with 
marked atrophy of the left testicle. It was 
about one-fourth size of the right testicle. The 
right testicle was freely movable in the scrotum 
with a wide separation of the testicle and the 


epididymis. 


This is a case of torsion appearing for 
treatment soon after an acute onset. 
Severe atrophy would probably have been 
avoided had the original plan of surgical 
intervention been followed. 


Case xvi. W., twenty-three years of age, a 
college student, complained of intermittent 
severe pain and then constant dull pain in the 
left testicle from early in the morning. There 
was no history of trauma or venereal diseases. 
Pain was not accentuated by palpation and 
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there were no abnormalities detected. Temper- 
ature was 98.6°F. He was discharged after two 
days with a diagnosis of torsion of the spermatic 
cord. 


Evidently, this is a case of partial torsion 
which had corrected itself. There has been 
no follow-up. 


SUMMARY 


1. A definition of the condition is given 
as interpreted by the author. 

2. The incidence of side involved in the 
author’s cases of descended testicles coin- 
cides with the statistics compiled by 
Abeshouse on 340 cases. Contrary to his 
records in cases of completely descended 
testicles as compared with undescended 
testicles, the author’s series present thir- 
teen to three in sixteen cases. 

3. The author has added another cause 
to the numerous predisposing congenital 
anatomical defects resulting in excessive 
abnormal mobility of the testis and sper- 
matic cord. A case is presented of un- 
descended testicle with a congenital hernia 
in which there was an anomalous intra- 
peritoneal anterior spermatic vein. Some 
exciting causes are tabulated. 

4. The signs and symptoms are tabu- 
Jated with stress being placed on the sudden 
onset with severe pain in the testicle and 
cord usually with retraction and elevation 
of the cord and testicle, a very slight rise in 
temperature, the early presence of Prehn’s 
sign and the abnormal position of the 
epididymis unless there is a rotation of 
360 degrees. 

5. Diagnosis is to be differentiated from 
appendicitis, intestinal obstruction, ure- 
teral spasm or calculus, incarcerated ingul- 
nal hernia, inguinal adenitis, epididymitis, 
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orchitis, acute hydrocele and hematocele 
and tumors of the testicle. 

6. The pathological condition is con- 
sidered, varying from no damage to 
complete destruction with atrophy and 
complete disappearance of the testicle. 

7. Prognosis depends upon early inter- 
ception. 

8. Treatment is described insisting upon 
immediate surgical intervention. 


CONCLUSIONS 


1. There is no place for conservative 
treatment in torsion of the testicle even 
though the diagnosis is doubtful. 

2. Whenever the symptoms are sugges- 
tive and the diagnosis is doubtful, an 
immediate surgical exploration of the 
testicle is indicated. If the testicle is not 
normally fixed in the scrotum, an attempt 
should be made to fix it if there is no 
evidence of irreparable damage. 

3. The author’s technic for radical 
surgical repair of hydrocele testis is recom- 
mended for hydrocele repair to prevent 
postoperative torsion of the testicle. 
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ULTRAVIOLET BLOOD IRRADIATION THERAPY )KNOTT 
TECHNIC) IN ACUTE PYOGENIC INFECTIONS* 


M.D. 
Clinical Professor of Pharmacology, Hahnemann Medical College 


PHILADELPHIA, PENNSYLVANIA 


URING the past three years we 
have used ultraviolet blood irradi- 
ation therapy in 151 unselected 

serial cases of acute pyogenic infection as a 
method of controlling infection. The Knott 
technic which was employed in all cases 
consists of withdrawing and citrating a 
carefully predetermined amount of a pa- 
tient’s blood and immediately passing it 
through a hemo-irradiator, a machine that 
properly irradiates the citrated blood and 
returns it intravenously to the patient. The 
hemo-irradiator is by design so constructed 
as to regulate all dosage factors and, by the 
precision of its operation, makes the 
administration of this therapy a safe and 
efficient procedure. In this paper we shall 
briefly review a few known biochemical and 
physiological effects of ultraviolet energy, 
give the essential details of the Knott 
technic, and present the results obtained 
by us in controlling acute pyogenic infec- 
tion. A correlation of the observed clinical 
effects of this therapy with several estab- 
lished biochemical and physiological effects 
of ultraviolet will be made wherever this is 
possible. 

Since 1877, when Downes and Blount 
first described a marked bactericidal effect 
of ultraviolet light, many biochemical and 
physiological effects of ultraviolet have 
been discovered and utilized. The high 
bactericidal properties of ultraviolet have 
been conclusively demonstrated due to 
the excellent early work of Downes and 
Blount,! Ward,? and more recently, of 
Coblentz,? Bayne-Jones,* Wyckoff,> Bach- 
em and Dushkin,‘ and others. 

According to reports of Jodibauer and 
von Tappeiner,’ and Noguchi,’ and later, 


to the original studies made by Macht,° 
Schubert,” and Welch,"! it becomes clearly 
evident that ultraviolet has a very powerful 
detoxification effect. The rapid and com- 
plete inactivation of snake venoms and 
bacterial toxins are excellent examples of 
what may be accomplished by ultraviolet. 

The production of peripheral vasodilation 
following external application of ultraviolet 
in animals and humans has been shown 
by Balderrey and Barkus,!? T. Lewis,}* 
Krogh,‘ Ellinger® and Kawaguchi." 

The ability of blood irradiated with 
ultraviolet to absorb oxygen more readily 
than nonirradiated blood has been demon- 
strated by Mayerson and Laurens,” Miley 
and Harris." 

The presence of secondary emanations 
in blood following its exposure to primary 
emanations of ultraviolet has been detected 
and reported by Wels,” Becker and 
Szendro*! and Rahn.”? 

In 1897, Raab?* first noticed and de- 
scribed the lethal action of acridine on 
paramecia exposed to light contrasted 
with its nonlethal action in the absence of 
light. This phenomenon was called photo- 
dynamic action or photosensitization. Jodl- 
bauer and von Tappeiner” soon afterward 
followed up this discovery with a series of 
brilliant experiments showing that sensi- 
tization of a biological system to visible and 
ultraviolet light can be produced by various 
fluorescent dyes. In our work today we are 
most concerned with the fact that sulfa 
drugs produce photosensitization and pho- 
toallergic effects in man. This latter 
principle has been described by Epstein” 
and Blum.” We have reported” recently 
the presence of untoward photosensitive 


* From The Hahnemann Medical College and Hospital of Philadelphia. 
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effects such as convulsive seizures, renal theless, subject to many disadvantages 
shut-down and a rapid increase in toxic contingent upon any attempt to obtain 
symptoms when sulfanilamide, sulfathia- general or systemic effects by the external 


by lobar >neumonia 


Diagnosis Incomolete sentic abortion complicated 


Case No. 45978 Pat. Age 52 Fs. 


Physicians M. Yays, D. A. Roman, G. Miley 


TEMP. 12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 


ADMISSION DAYS 


2B 


rt 
4-299 


| 
| 
| 
| 


BLOOD 


CULTURES 


00D 
‘TRANS- 
FUSION 


Fic. 1. In this patient lobar pneumonia developed during intensive 
sulfathiazole therapy given to control sepsis secondary to incom- 
plete septic abortion. Consequently the patient’s condition became 
extremely precarious. Within twenty-four hours following blood 
irradiation, a marked detoxification effect, coincident with the 
temperature drop shown, was observed to occur. The patient 
convalesced uneventfully during the ten remaining hospital days. 


zole or sulfapyridine were given within the 
first four or five days following ultraviolet 
blood irradiation therapy and the complete 
absence of such effects when ultraviolet 
blood irradiation therapy was given as soon 
as an hour after blood levels of these drugs 
had been ascertained to be at a maximum. 

Finally, the effect on general resistance 
has been the subject of extensive work and 
has been reviewed carefully by Clark.” It 
is common knowledge that certain, as a 
rule, minimal erythemal doses of externally 
applied ultraviolet radiations stimulate the 
general resistance of animals and human 
beings to infection. 

In addition to these references, work in 
this field has been well described by 
Blum,” Duggar,® and Ellis, Wells and 
Heyroth.*! 

In attempting to use these known effects 
therapeutically, it had been found neces- 
sary to depend on external application. 
Valuable though such a method may be 
when local effects are desired, it is, never- 


use of therapeutic agents. It is apparent, 
then, that if ultraviolet energy could be 
administered directly to the blood stream 
(i.e., Intravenously) safely and efficiently 
in easily controlled dosage, one might 
expect the elimination of certain dis- 
advantages of external application, such 
as irregular absorption in rate and amount 
of energy with inconstant, negative or 
overdosage effects. Furthermore, in such 
event one might hope for the constant and 
safe production of certain of the beneficial 
physiological effects already mentioned, 
e.g., the bactericidal effect, a detoxification 
effect, a rise in general resistance. 


TECHNIC AND DOSAGE 


In 1934, Knott and Hancock*® reported 
the rather spectacular recovery of two 
apparently moribund cases—one of septi- 
cemia, one of brain abscess—following the 
ultraviolet irradiation of a predetermined 
amount of the individual’s blood and 
immediate reinjection of that blood. The 
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technic of this method of irradiating blood 
has since been somewhat modified by 
Knott and in its modified form is that 
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between the irradiation chamber and the 
mercury burner. 
The water-cooled type of mercury- 


complicated vy ecute xyelitis 


Diagnosis Puerperal sepsis; sestic endo-etritis Case No. 9404 Pat. Age 20 Foyt. 


Physicians ), Pontarelli, J. Christensen 


TEMP. 12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 


ADMISSION DAYS 


| 
| 


| | 


| 
| 
} 
| 
| 
| 
| 


| 


BLOOD 
HRRADIAT 200 cc. 


BLOOD 


CULTURES 


BLOOD 
TRANS- 
FUSION 


Fic. 2. Ultraviolet blood irradiation therapy was administered to 
this young woman suffering from postpartum septic endometritis 
and acute pyelitis when toxic symptoms began to increase rapidly 
over a period of forty-eight hours starting on the fifth postpartum 
day. Within twenty-four hours following blood irradiation a com- 
plete detoxification effect was observed and an uneventful eleven- 


day convalescence ensued. 


referred to in this paper as the Knott 
technic of ultraviolet blood irradiation 
therapy. 

The irradiation of blood with ultraviolet 
energy with a hemo-irradiator (Fig. 7) is 
made possible by a.combination of three 
devices: (1) a modified Knott irradiation 
chamber, (2) an automatic transfusion 
pump, and (3) a water-cooled, mercury- 
quartz burner. 

The. irradiation chamber is a silver, 
disk-shaped, quartz-windowed container 
through which the blood passes and in 
which. it is irradiated. 

The automatic transfusion pump allows 
blood to be pumped by propulsion through 
rubber tubing and through the Knott 
chamber at whatever rate is desired, thus 
carefully controlling the time of exposure 
to ultraviolet energy of each cubic centi- 
meter of blood as it passes through the 
chamber. An intermittent exposure is 
obtained by a rotating shutter interposed 


quartz burner is used and is fastened 
approximately 1 cm. from the quartz 
window of the irradiation chamber through 
which the blood is pumped. The ultra- 
violet rays are confined to a closed, highly 
polished steel housing and have the same 
intensity as if at actual contact. 

The clinical application of this com- 
bination consists of withdrawing a pre- 
determined amount of venous blood from 
an individual, citrating it (one part 2.5 per 
cent sodium citrate to five parts blood) and 
immediately returning it to the same indi- 
vidual through the hemo-irradiator to the 
vein from which it was withdrawn. The 
immediate return to the venous circulation 
of irradiated blood through a closed system 
obviates the rapid loss from irradiated 
blood of ultraviolet energy, which occurs 
if blood is, for example, spread out in open 
flat receptacles during irradiation. 

In using this method it is necessary to be 
sure that three important factors are kept 
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Diagnosis Streptococcus hemolyticus septicemia; 
generalized peritonitis secondary to 
ruptured tubo-ovarian abscess 


Case No. 69619 


Physicians G. Miley, D. A. Roman 


Pat. Age 22 F yrs. 


ADMISSION DAYS 


yp? 123 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
BLoop 
Count 
105° 
104° a 
/\ 


98° |- 
96° 
240 cc. 240 cc. 225 cc. 225 cc. 
BLOoD 
CULTURES Sterile 
BLOOD 
TRANS- 
FUSION 
Diagnosis Streptococcus hemolyticus septicemia; Case No. 69619 Pat. Age 22 F yrs. 


generalized peritonitis secondary to 
ruotured tubo-ovarian abscess 


Physicians G. Miley, D. A, Roman 


ADMISSION DAYS 


TEMP. 12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 


Diagnosis Streptococcus hemolyticus septicemia; Case No. 69619 
generalized peritonitis secondary to 


ruptured tubo-ovarian abscess 


Pat. Age 22 F yrs. 


Physicians G. Miley, D. A. Roman 


ADMISSION DAYS 


123 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 


TRANS- 
FUSION 


Fic. 3. A, B and c, following exploratory 
laparotomy in this patient, a ruptured 
tubal abscess with generalized perito- 
nitis was found. Culture of the purulent 
peritoneal exudate was found to be 
Streptococcus hemolyticus; the same 
organism was found on blood culture. 
Seventy-two hours after operation, 
when the patient was apparently 
moribund, ultraviolet blood irradiation 
therapy was instituted. Four applica- 
tions of this therapy were required 
before detoxification was complete. 
During this time the abdominal inci- 
sion had ruptured and evisceration had 
to be checked by adhesive strapping. 
The patient recovered, had a secondary 
abdominal closure, and left the hospital 
in apparently excellent condition on 
the thirty-seventh day following the 
appearance of the final detoxification 
effect. 
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constant. These are: (1) the amount of The amount of blood to be used is 
blood withdrawn and irradiated, (2) the calculated from the formula a = xw, 
time of exposure to ultraviolet energy, and where a is the amount in cubic centimeters 


Diagnosis Puerperal sepsis; non-hemolytic Case No. 29722 Pat. Age 21 F yrs. 
streptococcus septicemia, following 
caesarean section for placenta previa 
Physicians H. Crowther, N. Paxson 


ADMISSION DAYS 


TEMP. 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26.27 28 29 


Count 


|| 


/ 


| 
| 


Chills, disavpeared 
= 


| 
99° 
ak | 
4 
96° 
BLOOD 
Negarive 
A 
Diagnosis Puerperal sepsis; non-hemolytic Case No. 79722 Pat. Age 21 F yrs. 
streptococcus septicenia, following 
caesarean section for placenta nrevia Physicians Crowther, N. Paxson 
ADMISSION DAYS 
Temp. 12 3 4 5 6 7 B 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
107 | 
106° |- | 
Count 
105° |~ 
104° 
103° |- 5 


| WIV IV) AD 


BLOOD A 


NEGATIVE 


CULTURES 


BLOOD 
Pah 500 cc. irradiated blood transfusion 


B 

Fic. 4. A ands, in this girl, aged twenty-one, colored, there developed 
a markedly severe puerperal sepsis following cesarean section. 
Despite extensive sulfanilamide and sulfapyridine therapy a non- 
hemolytic streptococcic septicemia appeared. As a last resort 
ultraviolet blood irradiation therapy was instituted; the chills 
disappeared and blood cultures became sterile but sulfapyridine 
was started again and the patient’s condition deteriorated rapidly. 
This was withdrawn as the patient went into shock and general 
collapse that was believed terminal. At this time 500 cc. of donor’s 
blood was irradiated and given as no blood could be withdrawn 
and the patient was apparently moribund. Twenty-four hours 
later a marked detoxification effect was observable and the patient 
convalesced uneventfully thereafter. 


(3) the intensity and the wave-length of the to be withdrawn, kK Is a constant ( 1.5 in this 
spectral energy used. work), and w is weight expressed in pounds. 


| 
106° | 
j 105° | 
| | | 
| 
| 
} 
} 
| 
| 
| 
3 
ont 
A e | | | | | | 
102 | | | 
101° | | | | 
100° A | | | | 
+ 
i 
3 
| 
| 
= 


498 American Journal of Surgery 
The amount of blood used rarely exceeded 
300 cc., as can readily be seen from the 
formula. 

The time of exposure is considered to 
be the time required for the passage of 1 cc. 
of blood through the Knott irradiation 
chamber while exposed at contact to the 
ultraviolet emanation described below; the 
average time of exposure in this work was 
ten seconds. 

In irradiating blood, ultraviolet wave- 
lengths within the range from 2,399 to 
3,654 angstrom units, were used. The 
Intensities corresponding to the wave- 
lengths used are shown in this table: 


Wave Lengths, Intensities, 

Angstrom Units mW /cm.? 
2,399 55,000 
2,483 88 , 000 
2,536 273 ,000 
2,652 239,000 
2,753 86,000 
2,804 139,000 
2,897 96,000 
2,967 224,000 
3,022 434,000 
3, 125-32 718,000 
35342 73,000 
3,473 41,000 
3650-54 I , 538,000 


It can be observed from the above 
method of estimating dosage and keeping 
it relatively constant that the fundamental 
laws underlying the mechanism of photo- 
chemical processes have been carefully 
taken into consideration. The Grotthus- 
Draper** law, known also as the first law of 
photochemistry, stating that only light 
which is absorbed can act chemically, the 
Bunsen-Roscoe** aw which states that a 
photochemical change is proportional to 
the intensity and time of illumination, 
Stokes’* law stating that the wave-lengths 
of secondary, emitted rays are greater than 
the primary exciting rays, Einstein’s* 
photochemical equivalence law which states 
that each absorbed quantum should cause 
one light absorbing molecule to react 
chemically, and the production of chain 
reactions®” by secondary emanations, are 
all as applicable to biochemical reactions 
as to chemical reactions in general. 
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RESULTS IN CONTROLLING ACUTE PYOGENIC 
INFECTION 


The above described technic of irradi- 
ating blood with ultraviolet has been used 
in 151 cases of acute pyogenic infection as 
a method of controlling such infection and 
its toxemic manifestations. 

These cases have been classified in three 
groups, according to the degree of clinical 
toxicity as follows: 

(1) Early, in which temperature, pulse 
and respiratory rates are not greater than 

° to 102°F., 100 to 110 and 24 to 25, 
respectively, and toxic symptoms such as 
nausea, vomiting, restlessness, irritability 
and mental confusion are minimal or 
absent. 

(2) Moderately advanced, in which tem- 
perature, pulse and respiratory rates exceed 
101° to 102°F., 100 to 110 and 24 to 25, 
respectively, and such toxic symptoms as 
nausea, vomiting, restlessness, irritability 
and mental confusion are excessive. 

(3) Apparently moribund, in which the 
symptoms present are a combination of 
those advanced symptoms commonly con- 
sidered near terminal, or terminal, namely, 
coma, rapidly falling blood pressure in some 
instances, cardiac irregularity, irregular 
and shallow respirations, obvious loss of 
thermotactic control and often an asso- 
ciated septicemia. 


TABULATION OF RESULTS 


This report includes all patients with 
acute pyogenic infection given ultraviolet 
blood irradiation therapy at Hahnemann 
Hospital, Philadelphia, up to January 1, 
1942. Of these 151 the majority received 
no form of chemotherapy, neither before 
nor after irradiation; a minority were 
admittedly chemotherapeutic failures. 

In Table 1 we present three classifications 
of patients suffermg from various acute 
pyogenic infections—according to the se- 
verity of the toxic symptoms present at 
the time of the first irradiation—namely, 
early, moderately advanced, or apparently 
moribund. 
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TABLE | 
RESULTS IN I5I CASES OF ACUTE PYOGENIC INFECTION 
GIVEN ULTRAVIOLET BLOOD IRRADIATION THERAPY 
AY THE HAHNEMANN HOSPITAL IN PHILA- 
DELPHIA FROM NOVEMBER I, 1938 TO 
DECEMBER 31, IQ4I 
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No 
of | Recov- | nieg 
Cases ered 
Early: 
Incomplete septic abortion............| 2 2 
Acute ulcerative gingivitis secondary to 
third molar abscess................ 2 2 
Acute furunculosis or carbunculosis...| 13 13 
Acute Streptococcus hemolyticus oro- 
Acute tracheobronchitis.............. 4 4 
Acute otitis media, (diabetes mellitus 
SISO: ONG CAGE). 2 2 
Fever of undetermined origin........ I I 
Moderately Advanced: 
Puerperal sepsis... 14 14 
Incomplete septic abortion............ 14 14 
Pelvic abscesses; pelvic peritonitis. .... 7 7 
Peritonitis, generalized............... 9 9 
Wound infections... << 4 4 
Acute femoral thrombophlebitis. ...... 4 4 
Acute Streptococcus hemolyticus oro- 
Fever of undetermined origin......... 2 2 
Acute osteomyelitis, advanced nephrosis| 1 I 
Acute cholecystitis, cholelithiasis. ..... I I 
Double otetis media. .... 6. I I 
Streptococcus viridans septicemia sec- 
Acute suppurative hemorrhagic cystitis.| 1 I 
Apparently Moribund: 
Incomplete septic abortion............ I I 
Incomplete septic abortion, hemorrhagic 
Peritonitis, generalized............... 3 2 I 
Appendiceal abscess..............--.- I I 
Pelvic abscesses, pelvic peritonitis. .... 6 5 I 
3 2 I 
Fever of undetermined origin......... z I I 
Bronchopneumonia... I I 
Pyelonephritis, cystitis, secondary to 
bladder I I 
Mesenteric thrombosis; large pararectal 
and gluteal abscess, diabetes mellitus.| 1 I 
Acute extensive phlegmonous ileitis, 
Rectal abscesses, cystitis, ileitis, ad- 
vanced I I 
Bacillus coli abscess of scrotum....... I I 
Streptococcus hemolyticus oropharyn- 
gitis complicating mastoidectomy....| 1 I 
Extensive trauma, terminal broncho- 
Acute hepatitis and colitis of unknown 
Pelvic abscess secondary to carcinoma 
Extensive bilateral pyonephrosis sec- 
ondary to renal tuberculosis......... I I 
Septicemias: 
Staphylococcus aureus............... 6 6 
Staphylococcus albus secondary to Sta- 
phylococcus albus pneumonia....... I 25 I 
Streptococcus hemolyticus............ 3 3 
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TABLE 1. (Continued) 


No. 
of Recov- Died 
Cases ered 
Septicemias: 
Staphylococcus aureus and albus sep- 
ticemia, cavernous sinus thrombosis 
secondary to eye injury............ I I 
Streptococcus nonhemolyticus......... 2 I I 
Streptococcus viridans subacute bac- 
Streptococcus nonhemolyticus endo- 
Streptococcus hemolyticus bacterial endo- 
carditis secondary to premature 
separation of the placenta.......... I I 


Summary 


Moderately | Apparently 
Advanced Moribund 


Number of cases........... 35 61 55 
Number recovered......... 35 60 23 
Percentage recovered....... 100 98 42 
Percentage died........... 2 58 


The results of the use of this therapy in 
the conditions noted are indicated in this 
Table, which reports, in summary, the 
recovery of 100 per cent of the early, of 
98 per cent of the moderately advanced, and 
42 per cent of the apparently moribund 
(55 per cent nonsepticemic, 19 per cent 
septicemic) cases. Obviously, the earlier 
ultraviolet blood irradiation therapy was 
applied the better were the results obtained. 

In no case treated by this Knott technic 
of ultraviolet blood irradiation therapy 
have there been observed any harmful 
delayed effects such as deleterious effects 
on the blood itself, on kidney function nor 
on any body function. Normal red and 
white cell count and structure, and normal 
hemoglobin content Is a consistent observa- 
tion in patients checked up to three years 
after initial blood irradiation. 

Although it is not the purpose of this 
paper to discuss these effects of this 
therapy, it may well be added that these 
findings correspond with those of other 
workers in this field, e.g., Rebbeck,** Knott 
and Hancock,®? and Barrett,*® as well as 
with our own findings in the more than 500 
other patients who have received blood 
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irradiation here for diseases of a more excellent original reports of the use of 


chronic nature. 


this method in these two obstetrical 


It is interesting to note that the results complications. 
Diagnosis Incomplete sentic abortion; Case No. 56515 Pat. Age 19 F yrs. 
Broncho-pneumonia 
Physicians N. Paxson, 4. Crowther 
ADMISSION DAYS 
TEMP. 12.3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
107 
106° 
Count 
104° 
103° 
102° |- 
101° 
iN 
il é 
>| 
8 
97° |- 4 T 3 
96 
BLOOD | 
230 cc. 
BLOOD 
CULTURES 
BLOOD 
TRANS- | 
FUSION 
A 
Diagnosis Incomplete seotic abortion; Case No. 56515 Pat. Age 19 F yrs. 
Broncho-pneumonia 
Physicians N. Paxson, H. Crowther 
ADMISSION DAYS : 
Ten. 1 23 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 
107 
Count 
105° 
104° 
103° 
102° - 
101° 
100° | 
99° 
98° |- 
96° 
BLOOD 
BLOOD 
CULTURES 
BLOOD 
TRANS- 
FUSION 


B 


Fic. 5. A and B, a girl, age nineteen, with incomplete septic abortion, 


treated with sulfanilamide failed to respond and developed 
bronchopneumonia. Chemotherapy was wisely abandoned and 
ultraviolet blood irradiation therapy instituted. Within twenty- 
four hours the patient’s toxic symptoms had subsided and she 
convalesced uneventfully. Dilatation and curettage was performed 
two weeks later with a maximum temperature rise to 99.8°F. The 
patient was discharged six days later, three weeks after ultraviolet 
blood irradiation therapy. 


obtained in using ultraviolet blood irradia- 
tion therapy as a control of infection in 
cases of puerperal sepsis and incomplete 
septic abortion very closely parallel the 
results reported by Rebbeck* in his 


ABSTRACTS OF FOUR TYPICAL CASE HISTORIES 


For the purpose of a more detailed 
observation of the results of this treatment 
there follows a series of brief abstracts of 
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case histories of a few selected cases from 


Table 1: 


T. G., No. 69618, a fifty-six-year old white 
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The legs were covered with a heat cradle 
and elevated on pillows. Dilaudid gr. 1/16 


was necessary to control the pain; 150 cc. of 


Diagnosis Septic endometritis; pelvic abscesses Case No. 52365 Pat. Age 28 yrs. 


Hahnemann Hospital, Philadelphia, Pa. 
Physicians J..MacClain, Craig 


ADMISSION DAYS 


Fic. 6. Septic endometritis and pelvic abscesses in this woman pro- 
duced, on the thirteenth hospital day, rapidly progressing toxic 
symptoms. Ultraviolet blood irradiation therapy was instituted 
immediately, and detoxification was complete in forty-eight hours, 
though her temperature remained elevated till the twenty-second 
day, falling to normal at that time. The patient in fairly good con- 
dition, signed herself out of the hospital four days later against the 


advice of the staff. 


male, was admitted to the Hahnemann Hos- 
pital complaining of pain in both feet. Exam- 
ination of his feet revealed a dry gangrene of 
the right great toe and a swollen tender area 
on the medial side of his left heel. Both ankles 
were swollen. On May 14, 1941 neither tibial 
nor dorsalis pedis pulses were palpable. The 
patient gave a history of having had his feet 
frozen several times in the last ten years. Dur- 
ing the past summer the patient apparently had 
symptoms of intermittent claudication. In 
November, the patient noticed that the right 
great toe was sore and this continued until 
April, 1941, when he injured this toe and it 
became infected. The toe was incised to 
establish drainage but the toe only became 
worse and turned black. He came to the 
accident ward seeking help and was admitted 
on May 14, 1941. The urinalysis, blood count, 
blood sugar and blood urea were all normal. 
Wassermann and Kahn tests were normal. 
Blood culture was sterile after 120 hours’ 
incubation. Temperature was relatively normal 
except for a small rise in temperature to 99°F. 
each evening. Treatment was instituted as 
follows: 


5 per cent saline were given daily for three days 
and then three times weekly. On May 16, 1041 
the vacuum pressure boot was started on both 
legs. The saline and the boot seemed to aggra- 
vate the condition so that they were stopped on 
May 22, 1941 and the patient was advised 
amputation of the right leg above the knee 
because of the mortification setting in half 
way to the right knee. On May 25th under 
cyclopropane-oxygen anesthesia the right ex- 
tremity was amputated just above the knee 
using the guillotine method. Good hemostasis 
was obtained, the flaps approximated and 
the incision closed with drainage. 

Following this operation the patient was 
very much improved and had very little dis- 
comfort. The sutures and drains were removed 
May 31st and the patient was ordered out of 
bed. Dressings were changed daily. 

On June 12th the patient began to complain 
of the left heel which had apparently been 
healed. Whirl-pool bath was ordered daily. 
The patient then began having pain in the 
stump and the heel and on June 15th a nerve 
block was ordered. Since the whirl-pool bath 
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apparently aggravated this pain, it was 
discontinued. 
On June 17th a lumbar sympathetic nerve 
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formed June 27th. Following this irradiation 
the swelling went down in the left foot and the 
area on the left heel began to heal and granu- 


adapter for the suction or withdrawal end of the rubber tubing 
system. 2, glass-tipped adapter for the intravenous or injection end 
of the system. This is fitted to a needle in the patient’s vein. Cit- 
rated blood that has just passed through the irradiation chamber 
(4) and thus irradiated is returned to the venous circulation 
through this adapter. 3, water-cooled, mercury-quartz burner, the 
source of high intensity ultraviolet energy used in irradiating 
blood. 4, Knott irradiation chamber with quartz window held in 
contact with mercury-quartz burner. Blood is passed through this 
chamber, its time of exposure being carefully and automatically 
adjusted. 5, hemo-irradiator starting switch. 6, synchronized trans- 
fusion pump. 7, dial regulating rate of flow and time of exposure. 
8, voltmeter. 


block was done; just before the block an 
abnormally high skin temperature was _ re- 
corded. The patient was not relieved of pain 
and the temperature of the leg did not change. 
This was repeated on the 19th without relief 
to the patient. The patient complained almost 
constantly of pain in the left heel which had 


now become swollen and edematous. Pain. 


continued until blood irradiation was_per- 


late. The stump of the right leg was almost 
completely healed followimg this and the 
drainage was negligible. 

On July 3rd the patient was discharged free 
of pain both in the right amputation stump 
and in the left heel, along with slight drainage 
from the left heel and the stump of the right 
leg. 
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E. J., No. 69619, a twenty-two-year old 
black female, was admitted to the hospital on 
August 20, 1941. The diagnosis was Strepto- 
coccus hemolyticus septicemia and generalized 
peritonitis secondary to ruptured tubo-ovarian 
abscess. On admission she was complaining of 
severe abdominal pain and gave a history of 
sudden onset. Physical examination revealed a 
markedly tender, rigid abdomen characteristic 
of an acute intra-abdominal condition. Her 
pulse was 110, respirations 30, temperature 
101°F. Pelvic examination revealed presence of 
fluid in the cul-de-sac. Laboratory examinations 
revealed negative urinalyses, hemoglobin 14.3 
Gm., red cells 4,700,000, white cells 12,300. A 
diagnosis of ruptured ectopic pregnancy was 
made and laparotomy was performed soon 
after admission of the patient. At operation 
generalized peritonitis was found which was 
obviously due to a ruptured tubo-ovarian 
abscess. The abdomen was closed with ade- 
quate drainage and aldonil was given. The 
patient’s temperature, pulse and respirations 
rose to 105°F., 140 and 36, respectively. Sulfa- 
thiazole was started the second postoperative 
day, August 22nd; the patient became ex- 
tremely nauseated and vomiting appeared; her 
condition was grave. Sulfathiazole was stopped. 
Twelve hours later ultraviolet blood irradiation 
therapy was instituted, August 23rd. At this 
time blood culture taken on the day of admis- 
sion was found to be positive, showing a 
pure and luxuriant growth of Streptococcus 
hemolyticus. The next forty-eight hours the 
patient seemed generally improved, tempera- 
ture, pulse, respirations falling to 99°, 102 and 
30, respectively. 

On August 26th, the wound began to break 
down and the following day, because of a rise 
in respiratory rate to 38, ultraviolet blood 
irradiation therapy was repeated. The follow- 
ing day the temperature continued to rise as 
did the pulse and respiration, to 103.2°F., 148 
and 46, respectively. On August 29th a third 
blood irradiation was administered. 

On August 29th x-ray examination of chest 
failed to show any definite pulmonary disorder 
but the patient was put in an oxygen tent 
because of marked dyspnea and the presence 
of rales throughout the chest. The patient’s 
condition remained stationary and on Septem- 
ber 2nd ultraviolet blood irradiation therapy 
was given for the fourth time. The following 
day her temperature rose to 105°F.; forty-eight 
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hours later it began to fall. At this time, 
September 4th, it was believed that the oxygen 
tent should be removed because of the apparent 
deleterious effects of mechanical irritation and 
overventilation. On removal of the oxygen tent 
respiratory rate fell to a level between 24 and 
30. Shortly after this a large, subcutaneous and 
subfascial abscess ruptured. On September 6th 
the patient was definitely out of danger and 
continued to convalesce uneventfully till Octo- 
ber 4th when her temperature rose to 101.2°F. 
There was a daily temperature rise to 101° or 
102°F. for three days following, during which 
time an inflammatory area appeared in the 
lateral region of the left buttock. On October 
17th this ruptured and her temperature fell to 
normal. The patient convalesced uneventfully 
from this point on and was discharged in good 
condition on November 2nd. 


A. W., No. 69406, a twenty-year old white 
female, finally diagnosed as having puerperal 
sepsis and septic endometritis complicated by 
acute pyelitis, was admitted to the obstetrical 
ward November 24, 1941 at full term. Mid- 
forceps delivery was performed; third degree 
lacerations of the peritoneum occurred. The 
first four days following delivery the patient 
ran a moderately septic course, temperature 
ranging from 100° to 103°F. On the fifth 
postpartum day, her temperature, pulse, and 
respirations rose to 105.8°F., 138 and 34, 
respectively; severe chills were present; urinal- 
ysis showed 30 to 40 pus cells per H.P.F. The 
chills continued for forty-eight hours; the 
patient became nauseated, delirious and in- 
creasingly toxic. On the seventh postpartum 
day, ultraviolet blood irradiation therapy was 
instituted. The following day no chills occurred, 
nausea was absent, the patient was mentally 
alert, and her temperature, pulse and respir- 
ation fell to normal levels; her toxic symptoms 
had generally subsided. This improvement was 
maintained with the result that she convalesced 
uneventfully, leaving the hospital on the 
seventeenth postpartum day, in apparently 
excellent condition, ten days after a single 
irradiation. 


S. C., No. 65978, a white woman of fifty-two 
years was admitted to Hahnemann Hospital on 
August 11, 1941. The final diagnosis was incom- 
plete septic abortion complicated by lobar 
pneumonia. When admitted she was com- 
plaining of chills, fever and abdominal bleeding, 
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giving a history of approximately ten days of 
chills and fevers. Physical examination re- 
vealed a markedly toxic patient with a temper- 
ature of 103°F., pulse 120, respiratory rate of 20. 
Pelvic examination revealed a lacerated ex- 
ternal os and vaginal bleeding. Laboratory 
examination revealed hemoglobin 11.2 Gm., 
red cell count 4,000,000, white count 12,250, 
sedimentation rate 7 mm. in fifteen minutes, 
30 mm. in forty-five minutes; culture of the 
cervix showed the presence of Staphylococcus 
aureus and Bacillus diphtherodeus. Sulfa- 
thiazole was started immediately on admission. 
Within a few hours her respiratory rate rose to 
40 and some cyanosis was present. The 
following day an x-ray examination of the 
chest, showed the presence of consolidation 
characteristic of early lobar pneumonia. The 
patient’s general condition continued to deteri- 
orate, her dyspnea and cyanosis increased, 
mental confusion, nausea and vomiting ap- 
peared and her temperature (Fig. 1), pulse and 
respiratory rates remained elevated. Therefore, 
because after seventy-two hours of sulfathiazole 
therapy it was believed that the patient’s 
condition had been in no way improved by 
sulfathiazole, and that, on the contrary, it had 
become very critical, sulfathiazole was dis- 
continued. Several hours later ultraviolet 
blood irradiation therapy was_ instituted; 
within a few minutes the patient’s dusky 
cyanosis began to disappear and in its place 
was seen a definitely pinkish skin coloration, 
a grossly discernible peripheral flush (which, 
incidentally, persisted up to the time of her 
discharge). On the following day the patient’s 
temperature began to fall, as did her pulse and 
respiratory rate; her mental confusion, nausea, 
vomiting and dyspnea disappeared. This 
marked detoxification effect was most striking. 
Forty-eight hours later, pulse, temperature and 
respirations were normal and the patient was 
obviously out of danger. She convalesced 
uneventfully and left the hospital on August 
25th, ten days after a single blood irradiation. 


In order to show a more detailed picture 
of the effect of ultraviolet blood irradiation 
therapy on septic temperatures, a series of 
graphs of daily peak temperatures selected 
from cases reported in Table 1 (Figs. 1 to 6) 
are shown. These are typical of the whole 
group presented in this paper. As might be 
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expected, abnormally high temperatures 
fell both by lysis and by crisis. 


GENERAL CLINICAL OBSERVATIONS 


During this work several rather out- 
standing clinical events were noted, and 
their relation to the known physiological 
effects of ultraviolet mentioned earlier in 
this paper have been correlated insofar as 
possible. These may best be summarized as 
follows: 

1. The bactericidal effect has been noted 
throughout this work. A complete dis- 
appearance of the invading bacterial organ- 
ism was found to occur except in cases of 
Staphylococcus aureus septicemia and in 
cases of acute or subacute bacterial 
endocarditis. 

2. The detoxification effect has been the 
most striking of all effects observed in 
cases of acute pyogenic infection following 
ultraviolet blood irradiation therapy. There 
occurs in these cases almost uniformly, 
twelve to seventy-two hours following this 
therapy, a pronounced subsidence of toxic 
symptoms, such as nausea, vomiting, 
delirium, fever, general malaise, rapid 
pulse, rapid respiration, etc. In this con- 
nection we have observed that there often 
occurs a marked fall in abnormally high 
temperatures by lysis or by crisis. If, 
however, abscess formation is present or 
occurring the abnormally high temperature 
will drop to a level slightly above normal; 
in such cases all toxic symptoms usually 
disappear and the elevated temperature 
drops to normal upon drainage of the 
abscess. In fact, we have found a disappear- 
ance of toxic symptoms in combination 
with a slightly elevated temperature fol- 
lowing ultraviolet blood irradiation therapy 
to be pathognomonic of abscess formation. 
In bronchopneumonia the temperature has 
been observed to fall by lysis. 

3. Grossly discernible peripheral vaso- 
dilation has been observed in over 75 per 
cent of all individuals given ultraviolet 
blood irradiation therapy. This occurs 
within five to ten minutes after the 
irradiated blood has been returned to 
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the venous circulation and persists in some 
individuals for more than thirty days. 

4. Photosensitization and photodynamic 
effects have been carefully considered in 
this work, although there is neither time 
nor space here to present these studies. We 
have made a few fundamental observations 
regarding the combined use of chemo- 
therapeutic agents, especially sulfanilamide 
derivatives, quinine and iodides with ultra- 
violet blood irradiation therapy. These are, 
briefly: (a) Ultraviolet blood irradiation 
therapy can be given safely and with 
impunity following the administration of 
sulfanilamide derivatives, quinine and io- 
dides; (b) sulfanilamide, sulfapyridine and 
iodides cannot be given safely within the 
first five days following ultraviolet blood 
irradiation therapy without risking a prob- 
able photosensitive reaction in the form of 
markedly increased toxemia, pulmonary 
edema and renal shut-down. In the one case 
of photodynamic action observed with 
sulfathiazole (given seven days after ultra- 
violet blood irradiation therapy) marked 
convulsions were seen; no serious effects 
have been seen with the administration of 
quinine in the first few days following this 
therapy; (c) those patients who have only 
blood irradiation have a much shorter 
convalescent period than those who receive 
both sulfa drugs and ultraviolet blood 
irradiation therapy. 

5. The ability of ultraviolet irradiated 
blood to absorb oxygen has been studied** 
and in this work it was found that in 
patients with abnormally low venous 
oxygen values who received ultraviolet 
blood irradiation therapy, there was a 
marked increase in the uptake of oxygen as 
shown by a definite rise toward normal of 
venous oxygen values. 

6. Secondary emanatory phenomena pre- 
sent difficult problems for careful analysis. 
At this time no statement can be made. 
Knott was able to fog a photosensitive film 
in a dark-room with the serum of blood 
irradiated according to the above described 
technic. 

7. General resistance, as may be ex- 


Miley—Blood Irradiation 


American Journal of Surgery 505 


pected in the light of the previously 
mentioned observations, was obviously 
increased. 

8. A complete absence of deleterious 
effect has been noted in this work. Earlier 
it was reported” that in individuals with 
initially normal red cell, white cell and 
hemoglobin values there was observed to 
be little, if any, change one to thirty-six 
months following ultraviolet blood irradi- 
ation therapy carried out strictly in 
accordance with the technic and dosage 
described above. Similarly, we may add 
that in patients receiving blood irradiation 
for acute pyogenic infection and having 
abnormal hemoglobin, red cell and white 
cell values before treatment all these 
disappear, changing to normal following 
hemo-irradiation. We have been unable to 
find delayed harmful effects of any nature 
in well over 1,000 applications of the Knott 
technic of ultraviolet blood irradiation. 

Up to the time of the writing of this 
paper, in the treatment by blood irradia- 
tion of cases of acute pyogenic infection 
uncomplicated by septicemia we have 
never seen an infection progress to the 
point where a septicemia has ensued. 

We have often seen, as have others, a 
complete failure of chemotherapeutic agents 
insofar as controlling the infection is con- 
cerned. Many of these cases have responded 
to ultraviolet blood irradiation therapy 
subsequent to chemotherapeutic failure. 
We have yet to witness a case in which 
ultraviolet blood irradiation failed and 
chemotherapy succeeded. 

The above clinical observations are in 
close agreement with those made by others 
working with the Knott technic of ultra- 
violet irradiation of blood, notably Han- 
cock,?? Rebbeck** and Barrett.* 


SUMMARY 


1. A method of irradiating human blood, 
originally devised and recently modified 
by Knott, is described. This consists of 
withdrawing and citrating a predetermined 
amount of a patient’s venous blood and 
immediately returning it intravenously 
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through a closed system containing a 
Knott irradiation chamber at which point 
intense ultraviolet irradiation is applied. 

2. The amount of blood used (predeter- 
mined according to approximate body 
weight), the time of exposure (optimally 
ten to twelve seconds in the treatment of 
acute pyogenic infections), and the wave- 
lengths and intensity of the spectral energy 
used form the basis for estimating and 
maintaining a relatively constant dosage. 

3. A report of 151 cases of acute pyogenic 
infection treated at Hahnemann Hospital 
over a period of three years is given; the 
clinical response has been consistently 
excellent. 

4. A rapid subsidence of toxic symptoms 
with subsequent recovery in all of the early 
cases, all but one of the moderately ad- 
vanced cases, and in some of the apparently 
moribund cases of acute pyogenic infection 
was found to occur. Other beneficial 
physiological effects, e.g., bactericidal ef- 
fect, vasodilation, venous oxygen increase, 
were observed to occur following this 
therapy. 

5. As yet, no case of acute pyogenic 
infection uncomplicated by septicemia, 
after receiving ultraviolet blood irradiation 
therapy according to the Knott technic, 
has progressed to a septicemia. 


CONCLUSIONS 


1. The Knott technic of irradiating 
blood with ultraviolet must be considered, 
in view of the method of its administration 
and of the various physiological effects it 
produces, as a method of applying ultra- 
violet energy intravenously. 

2. This method has been found to be 
valuable for controlling acute pyogenic 
infections rapidly and efficiently. The 
earlier it is applied in the course of an acute 
pyogenic infection the better have been the 
results obtained. 

3. The technic described is essentially a 
hospital procedure at present. It requires 
careful training in its use and when 
properly administered is without harmful 
after-effects. 
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4. Experience with the Knott technic of 
irradiating blood has convinced us that 
when available it offers more to the patient 
suffering from acute pyogenic infection 
than any other therapy yet known. 

5. As a control of infection it is the 
obvious method of choice in those cases of 
acute pyogenic infection in which chemo- 
therapy has failed. 

6. In general it may be said that wher- 
ever a bactericidal, detoxification or vaso- 
dilation effect is needed, as well as such 
other physiological effects of ultraviolet as 
increased ability of the blood to absorb 
oxygen and increased general resistance, 
the Knott technic of ultraviolet blood 
irradiation therapy is indicated. 
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IN the sterile uterus there should be no hesitancy in performing vaginal 
hysterectomy both to relieve the active symptoms and also from a pro- 
phylactic standpoint. 
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EMBOLISM OF THE PERIPHERAL ARTERIES* 


REPORT OF SIX CASES 


ArTHuUR M. DickINson, M.D. 
Chief Surgeon, Memorial Hospital 


ALBANY, NEW YORK 


HE condition of embolism of the 

peripheral arteries has been recog- 

nized for years. The first attempt at 
surgical removal of such an embolus was 
made in 1895. The first successful embo- 
lectomy was performed in 1911, by Labey 
or Key. Since that time operative attacks 
upon peripheral emboli have been made 
with considerable frequency, particularly 
in the Old World and especially in Britain 
and Sweden. In the medical literature of 
these countries there appear frequent dis- 
cussions as to technic of operating along 
with many case reports. The American 
literature on the other hand does not 
contain such frequent reference to this 
condition. 

There are several factors which play 
important rdéles in the lodgment of emboli 
in peripheral arteries and of these, three 
are more or less constant. These factors are 
the heart factor, the arterial factor and the 
precipitating factor. The first or heart 
factor is practically always present and 
usually is in the form of valvular disease, 
rheumatic heart disease or mural thrombi. 
The second, or arterial factor, is not 
always present. This is usually in the 
nature of arteriosclerosis or endarteritis 
and is obviously of considerable importance 
in the older group of patients. The third, 
or precipitating factor, is always present 
although variable. The most common of 
these is auricular fibrillation for any change 
in the rhythm of the heart may result in 
the loosening of a pre-existing vegetation 
from one of the valves or from the endo- 
cardium. Surgical operation, with the 
accompanying shock, etc., may be a pre- 
cipitating factor. Systemic diseases, such 
as diabetes, nephritis, acute infections, etc., 
are likewise of importance in this respect. 


Peripheral arterial emboli show a marked 
tendency to lodge at the site of bifurcation 
or at a point where a major branch is 
given off. The frequency of involvement 
of the various vessels is given as follows: 


Per Cent 
Bifurcation of the aorta........... 4.5 
55.0 
artery... ..... 11.0 
12.0 


Commonly two types of emboli are en- 
countered. The first is the simple type 
limited to the lumen of a single vessel and 
extending upward and downward in that 
vessel from the site of bifurcation to a 
major branch for a variable distance. The 
other type is the so-called rider or saddle 
type in which the embolus extends periph- 
erally from the point of division along both 
branches. Once an embolus has lodged, 
secondary thrombus formation takes place 
due to deposition of fibrin and blood cells 
and so the color will vary depending upon 
the type of cells caught. As this thrombus 
increases in size, it may extend a consider- 
able distance and occlude collateral vessels 
also. In addition, local reactive changes in 
the intima occur, thereby fixing the 
embolus. 

The immediate effect of the lodgment 
of an embolus will depend upon whether 
there is partial or complete stoppage of the 
artery involved. If at first it is partial, this 
soon becomes a complete stoppage due to 
secondary thrombus formation. As a result 
of the greatly diminished blood supply, 
tissues of the area suffer from anemia and 
anoxemia and harmful metabolites accu- 
mulate. Gangrene may or may not develop 
depending upon the extent of collateral 
circulation. That this is an important 


* From the Surgical Service at the Memorial Hospital, Albany, New York. 
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factor is illustrated well by the knowledge 
that gangrene does not commonly follow 
sudden occlusion of the brachial or axillary 
arteries, while a similar process in the 
popliteal is almost certain to produce 
gangrene. In addition to these local 
changes, there are more remote effects 
resulting from reflex vasospasm. Due to 
irritation of the endothelial lining at the 
site of embolism, presser stimuli trans- 
mitted through the sympathetics cause 
contraction of the other arteries nourishing 
the limb, thereby further decreasing the 
blood supply. 

The symptoms of peripheral arterial 
embolism are quite characteristic, the more 
important of them being: pain, pallor, 
paralysis, absent pulsations and tempera- 
ture changes. 

Of these pain is perhaps the most impor- 
tant; it is usually sudden of onset, severe 
and agonizing. The location of the pain 
does not, as a rule, indicate the site of 
lodgment of the embolus at first; later 
on the pain is more definitely referred to 
the part involved. For example, in em- 
bolism high up in the femoral artery, pain 
is usually felt first in the heel or foot. 
Pallor of the involved limb is quite striking. 
The limb soon appears wax-like and 
shrunken. Above the level of pallor, one 
often finds small petechial hemorrhages 
into the skin. Paralysis of both motion and 
sensation come on quite promptly after the 
onset. At first, only the finer movements 
and epicritic sensations are lost; later the 
coarser movements and protopathic sensa- 
tions disappear. Obviously, pulsations in 
the artery distal to the site of embolism will 
be absent. Ordinarily, this can be deter- 
mined by simple palpation. It can be 
further checked by using an aneroid type 
of blood pressure apparatus and comparing 
the oscillations at corresponding levels on 
both limbs. The oscillometer will quickly 
indicate the difference in excursion but is 
not essential. Temperature changes are 
manifest promptly after the onset. These 
can be readily appreciated by palpation for 


the sensitivity of the finger tips is usually - 


sufficient to detect differences of more than 
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one degree. A more accurate recording can 
be obtained by use of skin thermometer or 
a thermocouple. 

The outcome in cases of peripheral 
arterial embolism depends upon many 
factors. The most important of these, from 
a surgical viewpoint, is the time interval, 
by which is meant the elapsed time be- 
tween lodgment and institution of treat- 
ment. Patients operated upon within eight 
hours, show a surprisingly high percentage 
of good results. If, on the other hand, 
operation is delayed beyond the twenty- 
four-hour period, results are very poor. 
Obviously, the general condition of the 
patient is an important factor also. If the 
heart is severely diseased, or future emboli 
are thrown out from the heart to lodge in 
other important vessels, the prognosis is 
bad. The presence of adequate collateral 
circulation, and the absence of advanced 
arterial disease, likewise contribute to a 
successful outcome. These factors are 
particularly important in older persons. 
According to Key, cures may be obtained 
in the following percentage: Brachial- 
axillary, 44 per cent; femoral, 20 per cent; 
popliteal, 20 per cent; aorta, 17 per cent; 
iliac, 15 per cent. The accessibility of the 
involved artery is always a factor in 
influencing the eventual outcome. This is 
self evident. Damage to the intima by the 
embolism, or by the surgeon at operation, 
decreases the chances of a satisfactory 
outcome. In general, the following figures 
illustrate the percentage of cures obtained 
in a large series of cases. Key, of Sweden, 
reports 38 per cent cures by operation; 
Lund, of Boston, reports 37 per cent cures 
by operation. Inasmuch as these figures are 
quite parallel, we may assume that they 
represent the average experience. Lund, on 
the other hand reports only 10 per cent of 
cures in a series of patients not operated 
upon. 

Treatment may be divided into that by 
medication, by physical agents and by sur- 
gery. Vasodilators are apparently of some 
value, particularly nitrites, belladonna or 
its alkaloids, opiates in various forms, etc. 
Of all of these, spasmalgine, which is a 
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combination of pantopan, papaverine, and 
atrinol, is the most satisfactory for the 
reason that it allays pain and helps to 
eliminate vasospasm of the other vessels. 
Heparin may be of some value in the treat- 
ment of these cases. It will not dissolve 
existing emboli, but diminishes further 
thrombus formation. At present the use of 
heparin is not general, because of the 
expense of the drug, and because of the fact 
that it must be given by a continuous 
intravenous drip over a period of one or 
more days and is rapidly eliminated 
through the urine. Furthermore, the ad- 
ministration of heparin of considerable 
quantity, so depresses coagulation that 
bleeding from the operative wound may 
occur. Heat often gives these patients con- 
siderable relief and may be a factor in 
recovery. Heat may be applied in the form 
of hot water bottles, electric pads, electric 
cradles, etc. Great care not to burn the 
patient is needed for high temperatures 
do more harm than good. The Pavex 
machine Is certainly of definite value in the 
establishment of the collateral circulation. 
The same may be said of the intermittent 
venous occlusion machine. With some 
patients, however, they seem to increase 
pain. Modified Buerger exercises also may 
be helpful. Ordinarily, however, there is 
very little time for trying out medical 
treatment or physical agents and surgery is 
undertaken promptly. The statistics given 
above quoted from Lund, plainly indicate 
the superiority of surgery over all other 
methods of treatment for this condition. 

The choice of the anesthetic agent is 
largely a personal problem and must be 
left to the judgment of the operator and 
the anesthetist. However, if the operation 
can be done under infiltration anesthesia 
or spinal anesthesia, the patient may be 
saved the dangers attendant upon the 
administration of a general anesthetic 
agent. 

In operating for removal of an embolus 
of a peripheral artery, adequate experience 
is essential here just as in any other oper- 
ative procedure. Work is greatly facilitated 
by having a sufficiently large incision. 
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Control of bleeding from the vessels to be 
attacked is an important problem, espe- 
cially if the vessel is one of the large ones. 
Soft rubber covered clamps are applied 
above and below the prospective site of 
incision of the vessel. When the vessel 
involved is a large one, it has been my 
policy to throw a wide tape around the 
vessel above the proximal clamp so that if 
inadvertently the clamp slips, the tape can 
be tightened by an assistant, thereby pre- 
venting the sudden loss of a considerable 
amount of blood. Throughout the oper- 
ation, the wound, and particularly the 
vessels should be kept moistened con- 
tinuously with either normal saline or 
citrate solution. Before incising the vessel 
it is wise to strip off the adventitia which 
accomplishes two purposes: First, it inter- 
rupts the sympathetic nerve fibers, and 
thereby diminishes considerably the vaso- 
spastic reflex exerted on the collaterals. 
Secondly, it facilitates subsequent suture 
of the vessel wall by eliminating the 
adventitia which has a tendency to curl 
in the wound. The point of incision into 
the vessel should be carefully chosen; it 
should be either above or below the site of 
lodgment of the embolus, never directly 
over it. As we know, emboli tend to cause 
changes in the intima, and if the intima is 
further damaged by incision at this loca- 
tion, there is an increased possibility of 
secondary thrombus formation after an 
otherwise successful operation. In remov- 
ing the embolus, care must be exercised not 
to injure the intima by sharp instruments. 
Various types of long alligator forceps have 
been devised for this use which are capable 
of being passed several inches along the 
lumen. I have frequently used a rubber 
catheter and attached syringe to aspirate 
the embolus which method seems to offer 
less chance of injury to the intima. At the 
same time smaller fragments may be 
washed out by injecting saline or citrate 
solution. After the embolus has been 
removed, the clamp on the proximal side 
is released, which demonstrates clearing 


-of the lumen and flushes out any small 


particles. The clamp is then replaced and 
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the distal clamp loosened with the same 
purpose. The distal segment is treated in a 
similar manner as was the proximal seg- 
ment, utilizing a catheter and syringe. If 
there is any doubt as to the patency of the 
vessel distally, injection of saline will 
promptly settle the question. 

When one is satisfied that the lumen of 
the vessel is clear, clamps are replaced, and 
repair of the vessel wall is done with fine 
waxed silk and a small needle, utilizing the 
technic laid down by Carrell. Frequently, 
after the suture is completed and the 
clamps removed, there is a little bit of 
oozing at one or more points. This usually 
can be controlled by temporary pressure 
with cotton, or the application of a small 
bit of muscle. At the completion of the 
operation, the limb is splinted to prevent 
any sudden movement and strain upon the 
vessel. 

To date, I have operated upon six 
patients with embolism of the peripheral 
arteries. All of these patients were males. 
Three of the patients were more than sixty 
years of age, two were about forty-five, and 
one was thirty-two. The frequency of 
involvement of the various vessels was as 
follows: femoral, two; popliteal, two; 
brachial, one; common iliac, one. In 
the series there was one successful out- 
come and five failures. All of these five 
came to amputation. One death followed 
amputation. 


CASE REPORTS 


Case 1. F. J. P., male, age sixty-two, 
entered the hospital complaining of pain, 
pallor and paralysis of the right leg of about 
twenty-four hours’ duration. He had a hyper- 
tensive heart disease with mitral regurgitation. 
The entire right leg from the knee distally was 
white, cold and paralyzed. Pulses of the femoral 
arteries were equal on both sides. The left 
popliteal artery pulsated normally. Pulsation 
of the right popliteal was absent. Under spinal 
anesthesia the right popliteal space was opened 
and the popliteal artery exposed and found 
pulsating. It was then explored downward to 
the point of bifurcation, beyond which both 
branches were occluded. Embolectomy was 
done with the finding of a rider type of em- 
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bolism which we thought we removed entirely. 
Following operation, however, pulsation did not 
return to either the dorsalis pedis or the pos- 
terior tibial arteries and the leg went on to 
ultimate gangrene in about two weeks. Ampu- 
tation was followed by an acute heart episode 
and terminated fatally. Examination of the 
vessels of the amputated leg showed advanced 
arteriosclerosis with thrombosis of the vessels 
in the middle third of the leg. 

Case u. A. D., male, age forty-five, 
entered the hospital complaining of pain, 
pallor and paralysis of the left leg of twenty 
hours’ duration. Examination showed an 
enlarged heart with no murmurs. Electrocar- 
diograph revealed evidence of considerable 
myocardial damage. The left leg was cyanotic 
and cold. Pulsation of the left femoral artery 
appeared normal, but no pulsations of the left 
popliteal artery could be determined. There 
was tenderness in the left popliteal space. 
Under cyclopropane anesthesia the left popli- 
teal space was explored and the popliteal 
artery examined. Incision into the vessel was 
followed by removal of an embolus about 
eight inches in length. Following removal of the 
embolus, there appeared to be temporary im- 
provement with restoration of the pulsation of 
the dorsalis pedis artery. Four days after 
operation there were signs of beginning dry 
gangrene of the extremity. Eight days following 
the embolectomy, amputation of the lower 
third of the thigh was done. Examination of 
the vessels of the amputated leg showed 
arteriosclerosis of the Monckeberg type. Also 
there were emboli of anterior tibial and dorsalis 
pedis vessels in the lower third of the leg. 

Case. B.C., male, age sixty-six, entered 
the hospital stating that three hours previous 
to admission he had been seized with a severe 
pain in his right thigh while fishing. The leg 
shortly became useless and numb. The heart 
was enlarged but no murmurs could be heard. 
The right thigh showed discolored areas in the 
upper third below which the extremity was 
white and cold. The right femoral artery could 
be felt pulsating in Scarpa’s triangle, but pul- 
sation of the right popliteal artery was absent. 
With the oscillometer no excursion was found 
in the lower third of the right thigh in contrast 
to a reading of 12 for the left thigh. The reading 
of the right calf was likewise zero, whereas 
that of the left was 6. Under the impression 
that there was an embolus of the common 
femoral artery at the site of origin of the pro- 


q 
og 
4 
“a 
4 
£ 
: 
7 
2 


412 American Journal of Surgery 
funda femoris, exposure was made in Scarpa’s 
triangle with spinal anesthesia. At the level of 
the inguinal ligament, pulsations of the femoral 
artery were evident but lower down they were 
absent. Incision into the vessel was done with 
the removal of a three-inch embolus. On the 
day following operaton, the entire leg was 
warm and sensation was present as far distally 
as the level of the ankle. With the oscillometer, 
however, we obtained zero readings below the 
middle of the calf. Condition of the leg and foot 
appeared to be improving until the fourth day 
when the patient’s heart decompensated. This 
was controlled but by the seventh postoperative 
day beginning gangrene of the lower leg was 
noted. About fourteen days later, amputation 
was done four inches below the knee with 
ultimate recovery of the patient. Examination 
of the vessels of the amputated leg showed a 
Monckeberg type of sclerosis with an extensive 
thrombosis of all of the vessels. 

Case iv. J. C, male, age thirty-two, 
entered the hospital complaining of severe 
pain, numbness, and loss of function of the 
right arm of ten hours’ duration. Examination 
showed a pale, cold, pulseless right upper 
extremity. This patient had a quiescent pul- 
monary tuberculosis. Under infiltration anes- 
thesia with novocain, the brachial artery was 
exposed in the upper arm and a two-inch long 
embolus removed. Circulation appeared to be 
restored locally but the radial pulse did not 
return. Ultimately, gangrene developed and 
fourteen days later, amputation of the middle 
third of the arm was done from which the 
patient recovered promptly. The vessels of the 
arm showed little except extensive areas of 
thrombosis. 

CaseEv. J.T., male, age forty-three, entered 
the hospital complaining of numbness and pain 
and loss of use of the right leg of five hours’ 
duration. He was a known cardiac and had 
been fibrillating for several days. The right 
leg was cold and white below the level of the 
knee. There was loss of tactile and temperature 
sensation also. Pulsation of the right popliteal 
artery was not felt; that of the left was present. 
It was thought that pulsations of the right 
femoral artery were present. Under the im- 
pression that the embolus was located in the 
distal portion of the deep femoral or popliteal 
arteries, exposure was done through a posterior 
incision. The popliteal artery was opened and 
did not bleed upon release of clamps. Suction 
with a catheter placed proximally produced 
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nothing. This wound was then closed and the 
femoral artery in Scarpa’s triangle explored. 
The upper part of the vessel pulsated but the 
distal segment did not. Incision with removal 
of a long thrombus was done. Postoperatively, 
the patient’s general condition was only fair, 
being complicated by the primary heart con- 
dition. However, the right leg regained color 
and sensation and became warm, but pul- 
sations of the vessels were not detected. 
About nine days after embolectomy gangrene 
of the leg was definite and subsequent ampu- 
tation above the knee was successfully carried 
out. Dissection of the vessels of the leg re- 
vealed generalized arteriosclerosis and throm- 
bosis of the popliteal artery. 

Case vi. J. T., the same patient as in 
Case v, about twenty-three days later, devel- 
oped numbness, coldness and loss of use of the 
remaining left leg. No pulsations of the femoral 
artery or distal thereto were made out. The 
oscillometer gave a zero reading with the cuff 
applied to the midthigh region. A diagnosis of 
embolism of the external iliac artery was made 
and this vessel was exposed through a lower 
left abdominal incision, using spinal anesthesia. 
The site of embolism was found to be at the 
bifurcation of the left common iliac artery. 
The left common iliac artery was incised and an 
embolus about 2 inches long removed. Pulsa- 
tions reappeared in the palpable vessels dis- 
tally and circulatory balance was gradually 
restored. Apparently, a small clot must have 
blocked off a branch of the anterior tibial 
artery for subsequently a small superficial area 
below the knee became gangrenous. This 
patient lived several months and finally died 
from acute heart failure. 


CONCLUSIONS 


1. The literature on arterial embolec- 
tomy has been reviewed, and the essential 
parts of etiology, pathology, symptoms and 
treatment are given. 

2. Surgical removal of the embolus gives 
the patient the most hope of a satisfactory 
result. 

3. Early operation and careful technic 
are essential if a satisfactory outcome is to 
be secured. 

4. The author reports six instances of 
arterial embolectomy from his own prac- 
tice with one recovery, and this in a case of 
embolism of the common iliac. 
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HASHIMOTO'S DISEASE (STRUMA LYMPHOMATOSA)* 


E. C. Moore, M.D. AND O. Date Lioyp, 
The Moore-White Clinic 
LOS ANGELES, CALIFORNIA 


4 N occasional diagnostic error is often 


compensated, not only because it 

may become an incentive for fur- 
ther reasoning and investigation, but also 
because it should eliminate the danger of a 
diagnosis based upon superficial routine 
examination. This danger is particularly 
applicable to diseases of the thyroid gland 
especially in the absence of toxic symptoms. 

Riedel,! in 1896, described woody thy- 
roiditis. He stated that this condition was 
characterized by marked fibrosis of the 
thyroid and surrounding structures to such 
a degree that surgical removal of the in- 
volved gland was impossible. 

In 1912, Hashimoto? reported four cases 
of chronic thyroiditis occurring in females 
aged forty to sixty-one years. The pre- 
operative diagnosis was adenoma or car- 
cinoma of the thyroid. He found, however, 
that although the microscopic findings 
were similar to those described for iron- 
hard struma, the gland separated easily 
from surrounding structures at operation, 
bleeding was slight and there was no 
involvement of adjacent structures. He 
concluded that, despite some similarities to 
Riedel’s thyroiditis, he was in reality 
dealing with an entirely different disease 
entity which he termed “struma 
Iymphomatosa.” 

A positive clinical diagnosis of Hashi- 
moto’s disease is practically impossible to 
make*** and gross examination of the 
goiter at operation may easily mislead the 
surgeon in his diagnosis. It remains for 
the pathologist to differentiate, especially 
when the clinical findings suggest carci- 
noma or Riedel’s struma, the two condi- 
tions most likely to be confused with 
Hashimoto’s disease. 


CASE REPORT 


Mrs. B. F., aged fifty-three, married for the 
fourth time and nulliparous, was first seen on 
January 3, 1940. She complained of a lump 
in her throat toward the left side of two weeks’ 
duration, tightness in her chest and palpitation 
of the heart. She recalled having had a similar 
enlargement in April, 1939, but this was a 
transitory symptom. 

In childhood she had measles, mumps, per- 
tussis, scarlet fever and diphtheria with no 
complications. Tonsillectomy was performed in 
1916. In 1925, a pelvic abscess was drained 
through an abdominal incision. A one-plus 
blood Wassermann was found in 1937 at 
which time she received several injections of 
bismuth. The menopause appeared at forty- 
frve and there have been no untoward symp- 
toms since, except nervousness and mild 
insomnia. 

Physical examination revealed a well nour- 
ished white female. The temperature, pulse and 
respirations were normal and blood pressure 
was 130/80. There was a diffuse, rather hard 
and nodular enlargement of the thyroid. 
Heart, lungs and vocal cords were normal. A 
firm lower midline abdominal scar was noted. 
Other physical findings were negative. 

Urinalysis showed a trace of albumin, a few 
leucocytes and erythrocytes but no casts. 
Blood count was normal. Blood Wassermann 
was three-plus, the Kline test two-plus. Basal 
metabolic rate was plus ten. X-ray of the chest 
showed no abnormalities. The patient was 
given a total of four injections of bismuth over 
a period of three weeks. 

A total thyroidectomy was performed on 
February 3, 1940, leaving a small portion of 
capsule near the trachea on either side with the 
hope that one or more parathyroids would be 
preserved. The postoperative course was un- 
eventful except for slight carpopedal spasm on 
the second and third day. This disappeared on 
administration of parathormone and calcium 
gluconate, and the patient was discharged on 


* Presented before the Los Angeles Surgical Society, December 13, 1941. 
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the eighth day in good condition. She is now 
taking 3 gr. of thyroid extract daily and has 
resumed her antiluetic therapy. Her only 


Fic. 1. Photograph of cut surface of both Fok. 
isthmus and pyramidal lobe showing lobular 
appearance and diffuse involvement. 


complaints at present are of occasional tired- 
ness and mild aching in the extremities. 

* There was a diffuse enlargement of both 
lobes, the isthmus and pyramidal lobe. (Fig. 1.) 
The right lobe measured 5 by 2.5 by 1.5 cm. 
and the left lobe was 5.5 by 3 cm. The cut 
surface did not resemble thyroid tissue; except 
for its color it simulated a lymph-node rather 
than thyroid. It was yellow-grey, bloodless, 
dry, very finely adenomatous in appearance, 
very firm but not hard. No parathyroids were 
noted. 

Microscopically, (Figs. 2 and 3) the tissue 
presented an unusual picture. The normal 
acinar structure was obliterated by large num- 
bers of lymphocytes which were widely scat- 
tered in the interstitial tissue. In places they 
coalesced in masses which replaced the alveoli. 
Some of these areas represented typical lym- 
phoid follicles. There was a proliferation of 
interstitial connective tissue, in most instances 
in the form of fine, collagenous fibers which, in 
a few areas, were condensed into coarse bands. 
The thyroid alveoli were seen with difficulty not 


* Pathologic examination reported by Dr. John 
Tragerman. 
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only because of the changes just described, but 
also because of the greatly diminished amount 
of colloid. In some areas, degenerating alveoli 
with their coalesced nuclei simulated giant 
cells. Lymph channels or spaces containing 
lymphocytes were seen. There was no evidence 
of malignancy. 


Discussion. Theshort duration of symp- 
toms is of interest in this patient. In 104 
cases of so-called chronic thyroiditis re- 
viewed by Graham,’ the average duration 
of twenty-four cases of Hashimoto’s disease 
was I.2 years. 

Struma lymphomatosa occurs chiefly in 
women near or following the menopause. 
In Graham’s series, 95.8 per cent occurred 
In women and the average age was 52.4 
years. Judd’ and Kearns® have each re- 
ported a case in a male. 

The etiology of this disease is not 
definitely known. Most authorities®!? con- 
sider the condition a form of chronic 
thyroiditis. It is noteworthy that a tran- 
sient thyroid enlargement was felt by the 
patient eight months before the symptom 
became established. The question arises 
as to whether or not this condition may 
have been a subacute inflammatory phe- 
nomenon, the forerunner of her present 
illness. Means? is of the opinion that the 
etiology of both Hashimoto’s and Riedel’s 
disease is different, although unknown, 
than that of acute thyroiditis. 

The possibility of degenerative changes 
on a physiologic involutionary basis has 
been suggested by Jaffe.'* This theory 
attempts to account for the occurrence 
of the disease mainly in women past the 
menopause. The concept of Eisen! and 
Ewing” that struma lymphomatosa is the 
early stage and Riedel’s struma the late 
stage of the same disease is difficult to 
accept for the following reasons: First, in 
Hashimoto’s diseases where there is mini- 
mal fibrosis and the pathology is entirely 
intracapsular, the duration of symptoms is 
longer than in Riedel’s struma in which 
fibrosis is advanced and extends through 
the capsule to the surrounding structures 
(1.2 years compared to 7.3 months in 
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Graham’s series). Second, the high inci- 
dence of Hashimoto’s disease In women in 
contrast to the occurrence of Riedel’s 
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Fic. 2. Low power photomicro- 
graph of section taken from 
thyroid. Note lymphocytic in- 
filtration with tendency to ger- 
minal follicle formation, degen- 
erated and atrophic alveoli, 
decrease in colloid and fibrous 
trabeculae char acterisic of 
Hashimoto’s disease. 


struma in both men and women seems to 
refute this belief. 

It is our opinion that the presence of 
syphilis in this patient was entirely coinci- 
dental. Vogel'® says that syphilis of the 
thyroid may show diffuse sclerosis or a 
gumma, and that the latter is difficult to 
differentiate from a tumor. In this in- 
stance, however, the gross and micro- 
scopic findings were distinctive of struma 
lymphomatosa. 

The preoperative diagnosis in our case 
was adenomatous goiter. At operation it 
was noted that, in spite of the enlarged, 
firm gland, there was no unusual adherence 
to surrounding structures. Notwithstand- 
ing this puzzling feature which is typical of 
Hashimoto’s disease, the clinical diagnosis 
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was changed at this time to carcinoma. 
Hence, a total thyroidectomy was per- 
formed. Not until the microscopic sections 


Fic. 3. High power photomicro- 
graph of section of thyroid 
showing in detail the degener- 
ated alveolar epithelium and 
almost complete lack of colloid. 


were completed was the true diagnosis 
known. 

The disease pursues a progressive course 
and ultimately the patient suffers from 
hypothyroidism or even myxedema!’ 
regardless of the method of treatment. 
Pressure symptoms including dyspnea and 
dysphagia may appear before this state is 
reached. 

Because of its lymphoid nature, Hashi- 
moto’s disease is radiosensitive. However, 
because of the uncertain clinical differen- 
tiation from carcinoma, it would be unwise 
to employ such therapy merely upon 
suspicion. Operation is the safest pro- 
cedure, with relief of compression the chief 
aim. If the findings here suggest a condition 
other than typical hyperplastic or ade- 
nomatous goiter, a biopsy with rapid 
frozen section is indicated. Should the 
microscopic picture be that of struma 
lymphomatosa with malignancy excluded, 
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a generous subtotal thyroidectomy is the 
best treatment. This procedure will accom- 
plish the purpose of relief of compression 
and will minimize the danger of injury to 
the parathyroids and recurrent laryngeal 
nerves associated with total resection. 
Radiation may be employed later if 
necessary. 


SUMMARY 


Hashimoto’s disease is characterized by 
a diffuse, resilient enlargement of the 
thyroid gland. The pathological condition 
is confined within the capsule and there 
is little or no adherence to surrounding 
structures. The fibrous trabeculae produce 
a lobulated appearance and may account 
for a preoperative impression of ade- 
nomatous goiter. Microscopically, the dis- 
tinguishing features consist of degeneration 
and disappearance of the alveoli due to 
marked lymphocytic infiltration. Where 
masses of lymphocytes have coalesced, 
germinal follicles may be seen. Moderate 
fibrosis is present, tending to form bands. 
The alveoli are atrophic and compressed. 
Atrophic, degenerated alveoli with their 
coalesced nuclei may easily be confused 
with giant cells. 


CONCLUSIONS 


1. The etiology of Hashimoto’s disease 
is not definitely known. 

2. Evidence indicates that struma lym- 
phomatosa Is not the early stage of Riedel’s 
struma. 

3. If findings at operation suggest a 
condition other than typical hyperplastic 
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or adenomatous goiter, a rapid frozen 
section biopsy is indicated. 

4. With malignancy excluded, the most 
logical form of therapy is a generous 
subtotal resection. 

5. Regardless of the method of treat- 
ment, gradations from mild hypothyroid- 
ism to true myxedema ultimately result in 
the majority of these patients. 
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THE VALUE OF VARYING THE POSITION OF THE 
McBURNEY INCISION* 


Howarp D. CocsweELL, M.D. 
Surgeon, Whiting Clinic 
WHITING, INDIANA 


HE muscle splitting incision intro- 

duced by McBurney in 1893, and 

now bearing his name, has obtained 
wide popularity and is the most commonly 
used incision in the performance of an 
appendectomy. It is described as an inci- 
sion in which the skin is split obliquely and 
parallel with Poupart’s ligament, 4 cm. 
mesial to the right anteriosuperior spine. 
It should be crossed just above its middle 
by a line connecting the umbilicus and the 
anteriosuperior spine. Thus, the classical 
McBurney incision is always made in the 
same area, fixed landmarks being used for 
its localization. Considering the variable 
positions assumed by both the cecum and 
the appendix, it is obvious that the classical 
McBurney incision is frequently above or 
below the site to be operated upon. 
Christopher’ has suggested modifying the 
location of the McBurney incision by 
placing it where it will best serve to expose 
the appendix to view, and Royster? has 
said that the incision “‘may be placed in an 
oblique direction anywhere in the right 
iliac area.”’ That these suggestions are not 
being universally or even commonly fol- 
lowed is attested by the observation that 
most appendectomy scars are found to be 
centered over McBurney’s point and by 
seeing experienced surgeons routinely make 
their incisions in this location. 

A fact that does not seem to be generally 
appreciated is that there is a great varia- 
tion in the exact spot of maximum tender- 
ness in the right lower quadrant in cases of 
appendicitis. As Royster states, “‘In deter- 
mining the sensitiveness to pressure the 
clinician is more interested in its diagnostic 
aspects than in its definite anatomical 


position.”’ This point of maximum tender- 
ness in cases of appendicitis corresponds 
to the base of the appendix, as it is from 
here that the afferent nerves from the 
appendix transmit sensation. Prudent pal- 
pation after the diagnosis of appendicitis 
has been made will reveal one point in the 
right lower quadrant where the tenderness 
is maximal and where minimal pressure is 
required to evoke a response from the 
patient. The incision should be centered 
over this point since it directly overlies the 
appendix and direct access is afforded for 
an appendectomy. 

Objection to McBurney’s incision has 
been raised on the ground that ample room 
is not afforded for a safe appendectomy. 
Saint® has recently advocated a muscle 
cutting incision in place of the McBurney 
incision, stating that ‘‘a surprising amount 
of room is provided for surgical manipula- 
tions in contrast to that available through 
the muscle-splitting incision.” The use of 
this incision apparently has been satis- 
factory in his hands but may be objected 
to, on the ground that since the internal 
oblique and transversalis muscles and the 
transversalis fascia are cut, the wound 
would be much more liable to herniation. 
If more attention were given to the site of 
maximum tenderness, the modified Mc- 
Burney incision would be placed over the 
viscera to be operated upon, thereby 
making the cutting of muscles unnecessary. 

In instances in which room is needed, the 
wound may be enlarged, either upward or 
downward, by cutting along the junction 
of the internal and external oblique 
aponeuroses with the sheath of the rectus 
abdominis muscle and turning the flap 


* From The Whiting Clinic, Whiting, Indiana. 
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lateralward. The peritoneum is divided in 
the same direction as the skin incision. A 
second maneuver which facilitates removal 
of appendices of the undescended type, in 
which the tip lies higher than the base, is 
the “double McBurney” incision. Dr. W. 
D. Gatch, although possibly not the 
originator of this modification, was the one 
to impress this writer with its usefullness. 
After an incision has been made over the 
point of maximum tenderness, and the 
appendix is found to be _ inaccessible, 
the skin incision is extended upward to the 
area overlying the tip of the appendix. 
Here the external and internal oblique 
muscles are split in the direction of their 
fibers and the peritoneum is_ incised 
obliquely. It will be found that the appen- 
dix may be visualized and safely removed 
by working through both the upper and 
lower incisions, although removal had 
appeared impossible through the lower 
opening alone. 

Every active surgeon has had the experi- 
ence of opening the abdomen believing an 
appendicitis to be present and finding other 
conditions responsible for the symptoms. 
If the incision has been made over the point 
of maximum tenderness, the diseased 
viscus is exposed whether it be a fallo- 
pian tube, Meckle’s diverticulum, ruptured 
cystic ovary or other lesion. When adnexal 


Cogswell—McBurney Incision 
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disease is unexpectedly found, the Mc- 
Burney incision should be closed and the 
operation carried out through a midline 
incision, since adnexal disease is often 
bilateral. It is hazardous to attempt to 
remove the adnexa of the left side through 
a right-sided incision. 

Care should be exercised when making a 
low incision not to injure the internal 
inguinal ring or the ilio-inguinal nerve. 
These can easily be avoided, however, and 
should cause no concern if caution is used. 


SUMMARY 


In the performance of an appendectomy 
the muscle splitting incision should be 
centered over the point of maximum 
tenderness. This point corresponds to the 
base of the appendix and an incision at this 
point gives better exposure than the 
classical McBurney incision. 


I wish to express my appreciation to Dr. 
John Alexander, of Ann Arbor, Michigan, for 
his suggestions in the preparation of this paper. 
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LOCATING ACUTE APPENDICITIS PRIOR TO SURGERY* 


Kari E. Vo.peEnc, M.D. 
WELLINGTON, KANSAS 


HE following discussion is designed to 
stimulate consideration of a point 
which has been emphasized by many 
surgeons previously, however, it is still not 
receiving the attention it deserves. 
When Reginald Fitz,! in 1886, used the 
term “appendicitis,” for the first time his 
account of this condition inaugerated a 
crusade against a serious and frequent 


threat to life. Countless contributions since — 


that time have refined the diagnostic and 
surgical principles involved, with a result- 
ing situation which permits a very satisfac- 
tory management for acute appendicitis. 

There continues to exist a mortality from 
acute appendicitis which prompts the 
appearance of further helpful contributions 
in the literature. To lessen this mortality, 
the surgeon has as his responsibility a 
constant striving toward a technically 
perfect appendectomy. At the present time 
the great majority of surgeons terminate 
their diagnostic trend of thought as soon 
as the diagnosis of acute appendicitis is 
made. As a rule little effort is made to 
visualize the exact situation of the inflamed 
structure. 

If the surgeon could, prior to surgery 
outline the relative situation of the ap- 
pendix, it would assist his surgical technic 
in two particular points: (1) An incision 
would be chosen to give better exposure 
and a more direct approach to the infected 
area. (2) Less intra-abdominal manipula- 
tion and exploration would be _neces- 
sary, thus avoiding all possible general 
contamination. 

For the past year the author has carried 
out the following procedure: As soon as a 
diagnosis of acute appendicitis is made, the 
patient is prepared for surgery. The pre- 
operative orders are instituted which usu- 


ally consist of morphine, atropine and one 


of the barbiturates. A sufficient time 
remains before the patient is brought to the 
operating room for these medications to 
have a full effect. Just before the patient is 
taken to the operating room an attempt Is 
made by point pressure to localize the site 
of the appendix. The abdomen in this final 
examination differs materially from the 
condition which existed prior to any 
medication. Any pre-existing rigidity has 
been distinctly lessened or abolished. The 
patient is much more mentally at ease, 
physically relaxed, and secondary areas of 
tenderness throughout the abdomen have 
largely disappeared. In fact, tenderness is 
usually found to exist only directly over the 
appendix. At times an edematous, in- 
durated appendix can actually be palpated 
through a soft, thin, abdominal wall. 

Charles McBurney,’ in 1889, overstressed 
the importance of the so-called McBurney’s 
point. According to his own words: “ 
the point of greatest tenderness is, in the 
average adult, almost exactly two inches 
from the anterior iliac spine, on a line 
drawn from this process through the 
umbilicus. . . . This point indicates the 
situation of the base of the appendix, where 
it arises from the cecum, 

Anatomists, radiologists and surgeons 
have repeatedly proved that the appendix 
has a wide range of position, in fact, the 
base of the appendix is only rarely exactly 
at McBurney’s (or more properly, Mc- 
Arthur’s) point. Barclay*® in careful radio- 
logical studies found only seven out of 
thirty to have the junction of appendix and 
cecum fall anyway near McBurney’s point. 
This variation is due entirely to normal 
anatomical discrepancies, since numerous 
investigators such as Collins* have shown 


* From the Hatcher Clinic, Wellington, Kansas. 
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that approximately 70 per cent of all 
appendices are free and must be considered 
to be in normal position. 

In actual clinical practice, following the 
above suggested technic, the poimt of 
maximum tenderness will in the great 
majority of cases distinctly locate the 
inflamed appendix. The latterly placed 
tenderness of a retrocecal appendicitis is 
well recognized. An acutely infected ap- 
pendix situated well over the pelvic brim 
may show a more definite point tenderness 
by rectal examination. 

As a supplement to such a careful finger 
point localization of the tender point, the 
clinical history may offer valuable help. 
The rectrocecal appendix elicits a rather 
unusual history which has been well 
analyzed by Collins.’ A pelvic appendicitis 
also may present a bizarre clinical picture.® 
When the appendix is adjacent to a kidney, 
the ureter, urinary bladder or signoid, the 
clinical story may give a clue. In every case, 
a careful bedside story must be obtained 
and this picture fitted in with the findings 
of point tenderness, for a complete final 
effort to locate the appendix definitely. 

When the appendix is believed to reside 
at or near McBurney’s point, most surgeons 
prefer the muscle splitting or “gridiron” 
incision. This entrance through the ab- 
dominal wall is designed to fulfill all 
requirements except exposure. If this mus- 
cle splitting incision can be placed more 
accurately over the appendix, the surgeon 
will be materially helped by a mere quarter 
inch of advantage. The lower right abdomi- 
nal quadrant will allow a remarkably wide 
variation in the location for a muscle 
splitting incision. 

If the incision is placed laterally, it will 
be best patterned after the technic of the 
late Rutherford Morison which has re- 
cently been well described by Saint.’ 
Other, more radical incisions have been 
developed for the safer approach to a true 
retrocecal appendix (Willy Meyer’). For a 
more medially situated appendix the Battle 
incision or perirectus route may be desired. 
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When the infected process is in a pelvic 
location, a right rectus or right perimedian 
incision may be desired. 

The real value of a direct approach to the 
inflamed appendix is realized by the sur- 
geon when he begins his exploration for the 
diseased structure. With a preoperative 
conception of where the appendix is situ- 
ated and with an incision that directly 
overlies this area, the surgeon greatly 
increases his possibility of removing a 
badly infected, oozing appendix with the 
least possible contamination of surrounding 
peritoneal structures. Any attempt by 
nature to wall off the infectious process will 
receive a minimal disturbance. Drainage, if 
necessary, will be simplified. In every way 
the surgeon will improve technically and 
practically the act of appendectomy. 


SUMMARY 


An effort is made to encourage the 
general surgeon to evaluate the history 
and physical findings more carefully of 
each patient going to surgery with an 
acute appendicitis. It is the author’s 
belief that a more accurate localization 
of the diseased organ can be made through 
physical findings plus clinical history which 
will distinctly assist in the procedure of 
appendectomy. 
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COSTO-ILIAC BLOCK IN BALANCED ANESTHESIA FOR 
APPENDECTOMY IN THE SMALL HOSPITAL 


Cazes H. SMITH, M.D. 
Surgeon, Bradford Hospital 


BRADFORD, PENNSYLVANIA 


OSTO-ILIAC block can be a valuable 
( | part of balanced anesthesia for 

appendectomy in the small hospital. 
When inhalation anesthesia is undesirable, 
as In respiratory infections, it is particu- 
larly useful. In small hospitals reliable 
spinal anesthesia may not be available 
because a physician anesthetist is usually 
not in attendance and many surgeons in 
such institutions are not experienced in 
spinal anesthesia. 

When inhalation anesthesia is to be 
avoided and the cough reflex retained, 
costo-iliac block will permit a painless 
laparotomy through a McBurney incision 
with excellent muscular relaxation. When 
the appendix is readily accessible and the 
surgeon gentle, it may be possible to 
remove the appendix without further 
anesthesia. If this procedure is painful, a 
light cyclopropane anesthesia may be used 
while the appendix is actually removed. 
This gas anesthesia is discontinued before 
closure of the peritoneum is begun. The 
patient is awake and coughing before 
the wound is closed. Coughing is particu- 
larly active when there is an appreciable 
amount of bronchial secretion. During 
coughing it is interesting to note how 
efficiently contraction of the oblique mus- 
cles tends to close the incision. 

After any surgical procedure there is 
danger of pulmonary complications. Such 
complications usually begin with obstruc- 
tion of a bronchus with secretions and 
subsequent atelectasis. Preservation of the 
cough reflex is the simplest and most 
efficient precaution against such accidents. 

Costo-iliac block permits an early return 
of the cough reflex in the usual appen- 
dectomy. In cases in which no particular 


contraindication to inhalation anesthesia 
exists, a light cyclopropane anesthesia is 
induced. The patient is draped in the usual 
manner. A costo-iliac block is then done. 
Appendectomy can be carried out with 
little inhalation anesthesia. The excellent 
muscular relaxation obtained permits easy 
access to the pelvis when necessary. 

Very often the patient is awake and 
coughing before he is removed from the 
operating table. Usually he is awake when 
he reaches his room. By this procedure 
coughing begins hours before it does after 
an ordinary inhalation anesthesia and the 
patient is protected against pulmonary 
complications. Furthermore the patient 
and his family are usually pleased with 
his rapid recovery from his inhalation 
anesthesia. 

When costo-iliac block is used 2 or 3 gr. 
of sodium phenobarbital are given hypo- 
dermically preoperatively as a protection 
against a reaction to procaine hydro- 
chloride. Such medication must not be 
given in large doses for it tends to suppress 
the cough reflex in itself. 


TECHNIC OF COSTO-ILIAC BLOCK 


Costo-iliac block was described by La- 
bat. A skin wheal is raised about two 
finger breadths (4 cm.) posterior to and 
above the anterior superior spine. A second 
wheal is raised below the costal margin at 
about the level of the tip of the eleventh 
rib. The needle is passed through each of 
these wheals in succession and a 0.5 per 
cent solution of procaine hydrochloride 
containing adrenalin hydrochloride 1: 100,- 
ooo is distributed fan-wise within the 
muscle layer as well as subcutaneously 
between the costal margin and the iliac 
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crest. The injections are always made at 
right angles to the surface of the skin. The 
block can be executed in a few minutes. 


SUMMARY 


Costo-iliac block is a valuable procedure 
in small hospitals where spinal anesthesia 
is not available. It may permit the cough 


reflex to be retained or at least to return 
soon after the operation thereby affording 
some protection against postoperative pul- 
monary complications. 
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In the acute condition of inversion of the uterus and where there is no 
evidence of an infected organ, indication is that of preservation of the 
uterus by returning the organ to its normal position through reduction of 


the inversion. 


The brief excerpts in this issue have been taken from “Vaginal Hyster- 
ectomy”’ by James William Kennedy and Archibald Donald Campbell 


(F. A. Davis Company). 
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THE SCALENUS ANTICUS SYNDROME 


FAULTY DIAGNOSIS IN PRESENCE OF HORNER’S SYNDROME—A MODIFIED TECHNIC 
OF INFILTRATION 


BERNARD JUDOVICH, M.D. AND 


Chief of Neuralgia Clinic, Department of Neuro- 
psychiatry, Philadelphia General Hospital 


WILLIAM Bates, M.D. 
Professor of Surgery, Graduate School of Medicine, 
University of Pennsylvania 


PHILADELPHIA, PENNSYLVANIA 


IAGNOSTIC injection of the sca- 

lenus anticus muscle with procaine 

is a valuable procedure in elimi- 
nating causes of brachial plexus pain. In 
attempting to relieve pain in the upper 
extremity by procainization of the scalenus 
anticus muscle, observers state that in 
numerous patients they had obtained a 
Horner’s syndrome. Although it is true 
that through the scalenus mechanism there 
may be irritation of the sympathetics, it is 
a secondary effect; and infiltration of the 
muscle with procaine which results in a 
Horner’s syndrome with relief of pain 
should not be considered evidence that the 
muscle is at fault. Sympathetic anesthesia 
appears to be an undesirable effect. Block- 
ing of the cervical sympathetic chain is 
capable of relieving pain other than that 
which is scalenus anticus in origin. Another 
important fact is that an infiltration result- 
ing in a Horner’s syndrome produces an 
effect which is not duplicated by section 
of the muscle. 

To obtain a proper evaluation of this 
syndrome, we believe that the infiltration 
should be limited to the boundaries of the 
muscle, and that when a Horner’s syndrome 
is obtained, operation should be deferred 
until successful muscle infiltration without 
the sympathetic effect has been obtained. 
Also, any form of peripheral anesthesia 
following the injection would indicate 
that the test should be repeated. 

In three consecutive cases, failures fol- 
lowed cutting of the anterior scalenus 
muscle after complete relief was obtained 
by infiltration with procaine solution. All 
three had developed a Horner’s syndrome 


with the injections. One of these patients 
had a bilateral section. Following infiltra- 
tion, she had developed a sympathetic 
anesthesia on each side. 

In a patient who was injected twice with 
procaine, a Horner’s syndrome developed 
on one occasion, and none on the other, 
complete relief being obtained in both 
instances. Section of the muscle was 
followed by cessation of pain. 

In another case, the muscle was infil- 
trated with little relief of pain. After a 
fifteen minute waiting period, we deliber- 
ately introduced a longer needle and 
produced a Horner’s syndrome with imme- 
diate disappearance of all pain. Needless to 
say, this muscle was not cut. 

Modification of our technic and dis- 
regarding relief of pain in the presence of a 
Horner’s syndrome gave us highly satis- 
factory results. Patients in seven consecu- 
tive cases were completely relieved by 
muscle section. 

We believe that errors may be avoided 
by not infiltrating too deeply and by 
attempting to make certain that the injec- 
tion is confined to the muscle. To this end 
we have devised the following technic: 


HYPONEEDLE TECHNIC OF SCALENUS 
ANTICUS INJECTION 


The patient’s chin is turned to the non- 
painful side and the head slightly retracted. 
This brings the muscles in this area into 
greater prominence. The lateral border 
of the tip of the left, middle finger is placed 
against the outer border of the sterno- 
cleidomastoid muscle just above its cla- 
vicular attachment, with the forefinger 
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spaced about three-fourths of an inch 
away. At the same time the clavicular 
head of the sternomastoid muscle is pushed 
medially. 

Pressure is made downward and behind 
the clavicle so that the two fingers straddle 
the first rib at the insertion of the scalenus 
muscle. The first rib can be further palpated 
by the index finger of the right hand. From 
this point upward the course of the muscle 
can be followed. Maneuvering the head 
with the free hand alternately flexing and 
extending the muscles will help while 
palpating. 

When the insertion of the muscle is well 
localized, the two fingers “crawl” upward 
along its belly to a point about one and 
one-half inches above the clavicle. The 
muscle ‘s thus confined to the space be- 
tween the two fingers and with inward 
pressure is held taut, so that the muscle 
bellies outward between the two fingers. 
An ordinary one-half inch hypodermic 
needle is inserted full length into the muscle 
and the procaine solution injected. 
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SUMMARY 


In patients with brachial plexus pain, 
diagnostic infiltration of the scalenus 
anticus muscle with procaine must be 
interpreted very carefully. If, following 
injection, relief of pain is accompanied by a 
Horner’s syndrome, the entire result should 
be ignored, and surgical approach should 
be postponed until a successful muscle 
infiltration without the sympathetic anes- 
thesia has been obtained. Anesthesia of the 
cervical sympathetics will stop pain which 
is not scalenus anticus in origin. Also, it is 
an effect not duplicated by section of the 
muscle. In our experience, surgical failures 
have predominated when these facts have 
been ignored. We have introduced a hypo- 
needle technic, in which the _ scalenus 
anticus muscle may be successfully injected 
with little likelihood of producing a 
Horner’s syndrome. 

Following these modifications of clinical 
Interpretation and technic, our surgical 
efforts have been rewarded with gratifying 
results. 
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KIDNEY ILLUSTRATIONS 


the fund of information which every doctor 

possesses regarding the body mechanism. That 
profound changes take place when the vital functions 
of these important organs are impaired is also well 
known. Such damage results in alterations of urinary 
secretion, water balance and osmotic relations be- 
tween blood and tissues. These changes are reflected 
clinically in generalized edema, uremia and many 
other symptoms which are associated with the condi- 
tions commonly referred to as nephritis and nephrosis. 


tke regarding the kidneys is part of 


The contributions of medical artists who can fur- 
nish a clear representation of microscopic anatom 
are always held in high esteem. The value of suc 
work is further enhanced when, from a study of the 
structural details and the functional mechanisms in- 
volved, the artist can paint a clear picture of both 
anatomy and physiology. 


The following illustrations are examples of such 
fine work and are unique in their field. The true 
anatomic picture of the kidney is given as well as a 
: reconstruction of the nephron in both health and 
disease. Likewise, the informative labeling has been 
. done with painstaking care. 


The author of the set of color illustrations offered 
in this issue is Lieutenant Leon Schlossberg, formerly 
| at the Johns Hopkins Hospital and now in active 
: | service with the U. S. Navy. Winthrop Chemical 
E Company, Inc., was kind enough to supply these 
4 handsome reproductions for the benefit of our sub- 
- scribers. We are of the opinion that our readers will 
- welcome these valuable drawings of the renal organs. 


T.S. W. 
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NEPHRON OF NORMAL KIDNEY 


USHNY’S concept that urine is secreted by a process 
of glomerular filtration and selective tubular reab- 
sorption is widely accepted. According to his views 

the composition of the fluid passing from the capillaries of a 
glomerulus into the Jumen of Bowman’s capsule (the expanded 
extremity of the renal tubule) is virtually identical with that 
of the plasma of the blood with the exception that the glomer- 
ular filtrate does not contain the colloids, 1.e., the proteins and 
fats. As the glomerular filtrate flows through the tubules it ts 
transformed into urine by selective reabsorption of certain 
constituents into the blood stream. Water is normally reab- 
sorbed to the extent of 98.5 per cent. Substances such as 
glucose, amino-acids, chlorides, sodium, potassium and calctum 
are reabsorbed to a considerable degree, so that they are absent 
from normal urine or present only in low concentration. On 
the other hand, creatinine, urea, uric acid, phosphates and 
sulfates are reabsorbed in small amounts or not at all. Hence, 
relatively large quantities of these ‘“‘waste products” appear 
in the urine. 


Cushny does not attribute to the tubules any additional 
function. However, more recent studies have furnished evi- 
dence that the tubular epithelium may also actively excrete 
some urinary constituents, e.g., urea and creatinine, and syn- 
thesize others, such as ammonia and hippuric acid. 


The work done by the kidneys is of great importance in 
physiologic economy. Through the secretion of urine these 
organs are intimately concerned with the water metabolism 
of the body and also aid in maintaining the hydrogen ion 
concentration of the blood as well as the equilibrium of factors 
which regulate osmotic relations between blood and tissues. 
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NEPHRON IN 
CHRONIC GLOMERULAR NEPHRITIS 


HE pathologic lesions which 
occur In chronic glomerular 
nephritis bring about a consider- 
able alteration in the physiologic func- 
tion of the kidneys. In this disease, as a 
result of the injury sustained by the 
glomeruli, there is a leakage of normally 
nonfiltrable substances (proteins and 
cells) which appear in the urine in vari- 
able amounts, depending upon the de- 
gree of damage produced. Hence, albu- 
min and various types of casts are 
commonly found in such cases. When 
the total available filtering surface is 
reduced there develop the signs of renal 
insufficiency. Excretion of the nonpro- 
tein nitrogenous products (urea, uric 
acid, creatinine) bemng interfered with, 
the capacity of the kidneys to excrete 
water within the normal time after its 
ingestion is lessened. Edema may de- 
velop which becomes more severe with 
the steady loss into the urine of serum 
proteins. Moreover, sooner or later the 
tubules become involved in the progres- 
sive degenerative disease. When this 
takes place to any considerable extent 
the function of the kidneys, such as their 
ability to concentrate water, is further 
impaired. 
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Leakage of normally nonfiltrable substances (proteins and 

cells) occurs through injured glomerulus into Bowman's cap- 

sule. Reduction of function ina large number of “filters” (glom- 

Superficial eruli) results in retention of substances normally filtered 

—* (urea, uric acid, creatinine). Alteration of tubular function re- 
sults in increasing the progressive renal insufficiency. 
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NEPHRON IN NEPHROSIS 


EPHROSIS is characterized 

pathologically by extensive 

degeneration of the renal tu- 
bules. Visible glomerular or vascular lIe- 
sions are generally not a prominent 
feature but there is little doubt that 
profound changes of a functional nature 
occur in the glomeruli. As a result there 
is leakage of proteins, which are normally 
nonfiltrable, through the altered glom- 
erular tufts. Large quantities of the 
serum proteins are excreted in the urine; 
consequently there is a deficit mn the 
blood plasma. As a result plasma os- 
motic pressure Is lowered, and fluid and 
salt are retained in the tissue spaces. 
These changes are expressed clinically 
in generalized edema. Symptoms of re- 
nal insufficiency and cardiac hypertro- 
phy with hypertension do not develop 
in typical cases of nephrosis. The out- 
standing findings are the serious loss of 
blood albumin, generalized dropsy, de- 
creased urinary output and albuminuria 
accompanied from time to time by heavy 
showers of tubular casts. 
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Leakage of proteins, normally nonfiltrable, occurs because 
CAPSULE of functional or ultramicroscopic alterations of glomerulus. 
Superficial With excessive loss of protein a deficit in the blood plasma 
— occurs and generalized edema results. Degenerative changes 
in tubules are extensive but renal insufficiency is uncommon. 
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ALTERED MECHANISM IN DROPSY 


HEN glomerular and tubular functions become 

impaired, alterations in the mechanism of urinary 

secretion occur. Depending upon which of these 
two functions is mainly affected and the degree of involvement, 
there develop systemic changes that are discernible clinically 
and by laboratory tests. Thus there may be retention of water 
with resulting generalized edema, or accumulation of waste 
products with subsequent azotemia (uremia). 


Three distinct varieties of edema are differentiated. Neph- 
ritic edema is characterized by an increase in the permeability 
of the capillaries so that protein passes through; the protein 
content of the edema fluid is high. It occurs in glomerulo- 
nephritis and can be produced experimentally by damage of 
the capillaries with such substances as uranium or arsenic. 


Nephrotic edema is due to decreased colloid osmotic pres- 
sure of the plasma proteins; the edema fluid has a very low 
protein content. It is encountered in chronic nephrosis, the 
nephrotic type of glomerulonephritis, the amyloid kidney and 
hunger edema. 


In cardiac edema there is an increase in the capillary pres- 
sure; the protein content of the edema fluid is variable. 


The extent of each type of edema Is materially influenced 
by various secondary factors, such as the presence or absence 
of renal insufficiency and the quantity of salt and water ingested. 
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ENTEROCYSTOMAS 
REPORT OF A PATIENT WITH DUPLICATION OF THE STOMACH 


Francis P. FERRARO, M.D. 
On Surgical Staff, St. Francis Hospital 


PITTSBURGH, PENNSYLVANIA 


enterogenous or enteric cysts, of 

true developmental origin are quite 
rare and may occur anywhere in the ali- 
mentary tract from the base of the tongue 
to the rectum. An idea as to the rarity is 
given by Mayer! who states: “In the local 
hospital records of over 80,000 patients no 
enteric cysts have been recorded.” The 
most common site of occurrence is the 
region of the ileum and cecum, Hamilton,? 
Slesinger,? Haggard,* Kettell,> Sherwin,® 
and Pachman’ all reporting cases in this 
region. In addition, Kettel> reviews eighty- 
eight cases from the literature of which 
seventy-one were connected with the small 
intestine and seventeen with the colon. 
Pachman’ in his paper states that up until 
1939 only eight cases of duodenal entero- 
cystomas had been reported. Mayer’s! case 
is one involving the transverse mesocolon 
while Ladd and Gross,’ in the most varied 
series reported, mention eighteen cases 
situated as follows: base of tongue, one; 
esophagus, three; stomach, one; duodenum, 
one; jejunum, two; ileum, seven; cecum, 
one; sigmoid, one; and rectum, one. Mc- 
Lanahan and Stone® report two cases 
involving the rectum. 

Although it is mentioned!** that these 
cysts have been described as occurring 
along every portion of the alimentary tract, 
the stomach case of Ladd and Gross’ is the 
only one we have been able to locate. The 
purpose of this paper is to report a case of 


also known as 


enterocystoma of the stomach which had 
several unusual complications. 


CASE REPORT 


J. R.S., age six months, was admitted to the 
hospital* March 3, 1941, because of a “drain- 
ing hole on the belly.” Her mother stated that 
shortly after birth she had noted a mass in the 
infant’s “belly” and as it had gradualiy be- 
come larger she took the infant to a physician 
who, when the baby was six weeks old, incised 
the mass. Since then the operative area had 
never healed and had continuously drained a 
watery fluid. The patient also had a quite 
persistent diarrhea which had been present for 
several weeks and at times would vomit her 
milk after being fed. There were no other 
complaints. 

Examination revealed an underdeveloped 
and nourished six months old female, not 
acutely ill. The only positive finding was the 
presence of a raised, bluish, excoriated mass 
about 3 cm. in diameter in the left upper 
quadrant of the abdomen, the center of which 
for an area about the size of a dime, was ulcer- 
ated and from the base of which, came a clear, 
odorless, colorless, watery fluid that gave no 
reaction with either acid or alkaline litmus 
paper. This mass was firmly attached to and 
felt as though it were a part of the abdominal 
wall. 

Laboratory findings on admission were: 
Blood: hemoglobin 68 per cent; leukocyte 
count—18,200 with 23.5 per cent polymor- 
phonuclears, 73 per cent small lymphocytes 
2.5 per cent large monocytes and .5 per cent 


* Ryder Memorial Hospital, Humacao, P. R, 
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eosinophiles. Examination of the smear also 
revealed the presence of the gametocytes of 
falciparum malaria and her stool was positive 
for necator americanus, trichuris and Endam- 
eba coli. 

Immediately following admission the patient 
was placed on atabrine therapy for her malaria, 
and an attempt was made to determine the 
presence or absence of a fistulous tract from 
the stomach to the base of the ulcerated area. 
Methylene blue was twice placed in the infant’s 
formula and the dressing was carefully watched 
for blue stains. None were ever seen although 
blue stains were found on her diapers. Several 
days after admission the mass began to bleed 
slightly so that for the next week the escaping 
fluid was of a serosanguineous character. In 
addition to this the ulcerated area became 
infected, began to increase in size and the 
patient became jaundiced as a reaction to the 
atabrine. She continued vomiting two or three 
times and having six to eight watery, foul- 
smelling stools daily, so that by March 22, 
1941, in spite of all therapy, the infant was 
markedly dehydrated and running a temper- 
ature of 104°F., she previously never having had 
a temperature over 100°F. A transfusion of 
citrated blood and some intravenous saline was 
given and the patient’s temperature returned to 
100°F. by the next day. However, the vomiting 
and diarrhea persisted and the ulcerated area 
increased in size and became about 4 cm. in 
diameter and 1.5 cm. in depth. On March 28, 
1941, a biopsy was taken with two pieces of 
tissue being removed, one from the wall of the 
ulcer, the other from the very base. The speci- 
men was sent to the pathologist* from whom on 
April 16, 1941, we received the following report: 

“Gross: There is one elliptical fragment of 
tissue measuring 1.3 X 0.5 cm. It presents 
on its external surface towards one edge 
slightly raised and whitish tissue. Towards the 
other edge there is a finely wrinkled epidermis. 
Transections reveal light greenish thick cortum 
with, towards the subcutis, circumscribed more 
translucent gray areas. The smaller tissue 
fragment does not exceed 0.8 cm. in greatest 
diameter. It appears to be covered largely by 
normal appearing epidermis. The corium is 
thick and gray white. 

““Microscopic: There is one section of skin 
which reveals towards one border an extensive 


* Dr. Cecil Krakower, School of Tropical Medicine, 
San Juan, P. R. 
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ulcer presenting but a necrotic superficial layer 
with polymorphonuclear infiltration. Beneath 
it there is rather scanty granulation tissue with 
scattered polymorphonuclear reaction. There 
Is, however, deeper fibrosis which extends into 
and involves the subcutis. There is another 
tissue fragment which is covered by a gastric 
type of mucous membrane. It includes as well 
as the mucous membrane some of the 
submucosa. 

“Diagnosis: Ulcer. with chronic inflam- 
mation; stomach-allantoic rest?” 

On the basis of the biopsy finding of stomach 
tissue at the base of the ulcer, and believing 
that we were dealing with a fistula extending 
into the stomach, operation was decided upon 
in spite of the infant’s poor physical condition. 
(Fig. 1.) Under drop ether anesthesia, operation 
was performed on April 18, 1941, at which 
time the abdomen was opened through a high, 
right rectus muscle splitting incision. On pal- 
pating the upper abdominal cavity a rounded 
mass about the size of a golf ball was felt 
attached to the anterior abdominal wall at the 
site of the ulceration. This was freed by blunt 
finger dissection and on delivery through the 
wound was found to have a small, nipple like 
opening which was the site of attachment to 
the base of the ulcerated area and from which 
the clear watery fluid was escaping. The mass 
itself was cystic and was continuous with the 
stomach wall being attached to it along the 
greater curvature about 3 cm. from the pylorus. 
This was resected from the stomach, a portion 
of whose wall was removed along with the 
cystic mass. The opening in the stomach was 
closed with two rows of continuous No. o plain 
catgut and one row of black silk inverting 
sutures, following which, the abdomen was 
closed without drainage. The ulcerated area, 
the base of which was peritoneum with a small 
opening, was then packed with iodoform gauze 
and a dry dressing was applied. 

Dr. Krakower’s report on the specimen was 
as follows: 

“Gross: The specimen is characterized by a 
more or less tower-shaped cystic portion of 
tissue, the base of the tower being represented 
by a flap of gastric mucous membrane. This 
flap of tissue measures 3 X 2 cm. and presents 
several fairly thick rugae but otherwise pale 
intact mucous membrane. The cyst itself 
measures 2.5 X 2.5 X 2 cm. It is covered by 
serosa which is fairly smooth except for adhe- 
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sions about one edge of the fundus of the cyst. 
This edge contains a small outpouching gran- 
ular portion of tissue with an orifice which 
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opposes the stomach proper there is a common 
external musculature. The mucous membrane 
of the stomach proper is essentially of fundal 


in the operating room 
immediately before op- 
eration; weight nine 
pounds two ounces; age 
seven months. Note size 
and depth of the mass 
with the ulcerated cen- 
ter in the left upper 
quadrant of the abdo- 
men and the poor gen- 
eral physical condition 
of the baby. 


leads into the tower-shaped cyst itself. Sagittal 
section through the specimen reveals a thick 
rugose mucous membrane lining the cyst, a 
well defined submucosa and a muscular coat 
clearly outlined and which serves as common 
musculature for the fragment of stomach as 
well as of the cyst where these two are opposed. 
There is no communication between the cyst 
and the stomach proper. 

‘Microscopic: The cyst is essentially a stomach 
in miniature. The mucous membrane is fairly 
thick. The glands reveal a long Iuminal portion 
made up of clear mucous cells. The shorter 
basal portions of the glands are made up of 
both peptic and oxyntic cells. There are a 
muscularis mucosa and outer muscular coat. 
The latter is thick. There is some fibrosis of the 
adventitial tissues. In the region where the cyst 


after baby succumbed. Weight seven 
pounds eight ounces; age eight months. 
Note the extreme emaciation and the 
nicely and almost completely healed 
and epithelialized abdominal lesion. 
Operative scar is barely visible just to 
right of the scar edge in the right upper 
quadrant. 


character with abundant oxyntic cells. There 
are also portions of the mucosa that are heavily 
infiltrated by round cells. 

“Diagnosis: Enterocystoma.”’ 

Postoperatively, the patient took water and 
small quantities of diluted milk well and with- 
out diarrhea for about five days but, as soon as 
the milk in the formula was increased, her 
diarrhea reappeared. Cow’s milk was then re- 
placed by a protein S. M. A. formula which the 
infant took and tolerated well for about ten 
days following which time she again developed 
a diarrhea which no medication could control 
and which at times consisted of ten copious, 
watery, foul smelling stools in twenty-four 
hours. Meanwhile, she was steadily losing 
weight so that by May 1, 1941, she weighed 
but 7 pounds 15 ounces. The wound itself had 
healed nicely and the ulcerated area had 
granulated in so rapidly that it was now only 
the size of a twenty-five cent piece. The formula 
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was varied in strength several times with no 
beneficial effect on the diarrhea and on May 
2oth, an evaporated milk formula was pre- 


Fic. 3. Low power photomicrograph 
of biopsy specimen removed from 
base of ulcer showing the gastric 
type of mucosa and submucosa. 


scribed. At this time the child was markedly 
emaciated and weighed but 7 pounds 8 ounces, 
but the abdomen was almost completely healed, 
there remaining nonepithelialized only a small 
area, about the size of a pencil lead near the 
center of the formerly ulcerated area. (Fig. 2.) 
The following morning she suddenly became 
worse, her pulse became weak and thready, her 
respirations jerky and rapid, her skin cold and 
clammy and at 11:45 A.M. succumbed. 

Autopsy, performed twenty-seven hours 
after death,* revealed no other congenital mal- 
formations, showed the resected area of the 
stomach to be well healed and, outside of the 
marked emaciation and inanition, no gross 
pathological condition. The abdominal viscera 
were removed in toto and sent to the pathologist 
whose report follows: 

“Gross: Liver, spleen and gastro-intestinal 
tract are received en masse. The stomach has 
been opened prior to submission. It reveals a 
fairly smooth serosal surface except for some 
adhesions on the anterior surface close to 
the greater curvature at the pyloric end. The 
operative area is not clearly identified. On the 
inner aspect the mucous membrane is granular 
except near the pylorus where there is an ele- 
vated area made up of closely placed small 
rugae. This area measures approximately 2.5 X 
1 cm. It projects into the [umen greatly 


* Family did not come to claim body until the day 
following death. 
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narrowing this portion of stomach which is 
situated approximately 2.5 cm. from the 
pyloric end. The adhesions described above are 


Fic. 4. Low power photomicrograph 
showing the common muscular wall 
above which is the gastric type of 
mucosa which lined the entero- 
cystoma and below which is the 
mucosa of the stomach proper. 


in relation to this area. In addition there is a 
thick band of adhesions running between the 
cystic end of the gall bladder and the transverse 
colon. Transections through the thick polypoid 
area reveals it to be the probable operative site 
with apparently two folds of the stomach 
brought together and inverted. The pancreas 
is poorly preserved and reveals some peri- 
pancreatic thickening. At the head of the pan- 
creas there is a large apparently thrombosed 
blood vessel. The duodenum is poorly preserved 
and partly wrapped by the pancreas. The small 
intestine and colon are not very remarkable. 
They contain a small amount of soft light 
yellowish or greenish flocculent contents. The 
spleen measures 4 X 2.5 cm. and weighs 10 Gm. 
The capsule is smooth. The pulp is light brown 
and the follicles are fairly prominent. The liver 
measures 13 X 7 X 2 cm. and weighs 130 Gm. 
The capsule is fairly smooth. Transactions 
reveal poor preservation. The markings are 
more or less obscured. The surfaces are light 
brown. 

“Microscopic: All the sections reveal advanced 
postmortem autolysis. Spleen: The follicles 
are rather small and inactive. The pulp is 
cellular. There is considerable hemosiderin. 
Pancreas: There is advanced autolysis. The 
same applied to the adherent portions of 
duodenum. Liver: Is atrophied. Stomach: In the 
region of operative area there is irregular 
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adventitial fibrosis associated with areas of 
granulation tissue heavily infiltrated by round 
cells and associated with foreign body reaction. 
In these regions of stomach there are some 
mucosal glandular cysts. In some places there 
is also evidence of a stitch abscess in the 
adventitial tissues of the operative area. 
Elsewhere the sections of stomach are not very 
remarkable. Small intestine: Is not very remark- 
able. Large intestine: Is not very remarkable as 
far as one can tell. There is apparently some 
lymphoid hyperplasia of some of the abdominal 


lymph nodes. 
“Diagnosis: Localized abscess; surgical 


wound of stomach.” 


COMMENT 


This case presents several interesting 
features and complications foremost among 
which is the ulcerated lesion on the abdomi- 
nal wall. This ulcerated area kept progress- 
ing in size despite all efforts on our part 
until the source of the irritating fluid was 
eliminated, and as soon as the entero- 
cystoma was removed all the irritation and 
infection cleared up, the ulcer began 
granulating in freely and in thirty-three 
days was almost completely epithelialized. 
In addition, this ulcer, which would not 
have been present had not the originally 
noted abdominal mass been promiscuously 
incised, was the means of our deciding to 
operate. Without the finding of stomach 
mucosa and submucosa at its base lapa- 
rotomy would not have been performed as 
we could not establish any definite con- 
nection between the stomach and the 
abdominal wall; and, even though the fluid 
resembled gastric juice to the naked eye, 
the baby’s condition was such that we 
would not for diagnostic purposes alone 
have risked an exploratory operation. The 
question may arise as to whether or not 
we waited too long in taking a biopsy; but 
in the presence of the serosaguineous and 
later purulent discharge and our not having 
definitely excluded the possibility of the 
mass being a malignancy of the muscles 
of the abdominal wall, we considered it 
wiser to attempt clearing up the infection 
somewhat prior to taking tissue sections. 
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This delay, we believe, paid dividends as 
the red, nipple-like bit of tissue which we 
removed from the base of the ulcer and 
which microscopically was stomach mucosa 
did not appear until three days before the 
biopsy was performed; and we are sure that 
had this procedure been carried out earlier, 
the pathological diagnosis would have 
been “ulcer with chronic inflammation” 
and the baby would have never been oper- 
ated upon and the diagnosis would not 
have been made prior to autopsy. 

The second, a less interesting but more 
complicating feature and the cause of our 
grief and the patient’s death, was the 
persistent diarrhea which nothing could 
control. For this diarrhea, whose etiology 
is unknown, we tried everything and every 
régime recommended but nothing seemed 
to help. It was just a losing battle from the 
beginning with the infant getting well 
surgically but continually losing ground 
and eventually dying of inanition. This 
type of diarrhea, which is common in the 
tropics, is a leading cause of infant death in 
Porto Rico where it takes a toll of 250 
to 350 infants under two years of age 


monthly.* This was an unwelcome com- 


plication and we are certain that without 
this diarrhea we would now be reporting a 
living and not a dead case. 

The third complicating feature was the 
finding of the gametocytes of falciparum 
malaria during the routine blood smear 
examination. Even though the malaria had 
no marked ill effects on the infant, It was 
an extra malady for the baby to combat 
and was another condition for us to treat 
before attempting to do too much about 
the abdominal lesion itself. 

Lastly, the routine first and then a check 
stool specimen showed the presence of 
necator ova. Although not too rare an 
occurrence, it is unusual to find hookworm 
in a six-months old baby especially in one 
who has not yet crawled. We are quite 
certain this infant never crawled as she was 
too small and weak even to attempt 


* Figures from the monthly reports published in the 
Puerto Rico Health Bulletin. 
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crawling. The source of the infestation was 
possibly some soiled toy or contaminated 
water as the baby was receiving nothing 
else by mouth except the mother’s breast. 


SUMMARY 


1. A rare case of enterocystoma with 
duplication of the stomach is presented. 

2. There was present as a complicating 
feature a draining ulcerated lesion on the 
abdominal wall which at first was the cause 
of much alarm and speculation but which 
eventually led us to the diagnosis. 

3. A persistent diarrhea of unknown 
etiology was the most difficult therapeutic 
problem and eventually the cause of the 
patient’s death. 

4. This case was also complicated by the 
infant’s having falciparum malaria on 
admission. 
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5. Also unusual was the finding of hook- 
worm infestation in a six-months old baby. 
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METASTASIS TO THE HUMERUS FROM CARCINOMA 
OF THE RECTUM* 


SyDNEY D. WeEsTON, M.D. 
Associate Proctologist, Beth Moses Hospital 


BROOKLYN, NEW YORK 


HEN this complication first pre- 

sented itself, it occurred to the 

writer that he had never seen a 
metastasis to the humerus arising from a 
carcinoma of the rectum. The literature 
was scanned and 190 articles on the subject 
were reviewed. It was the lack of findings 
which caused me to report this case. 
Skeletal metastasis from carcinoma of the 
rectum is not infrequent, but metastasis 
to the humerus is rather uncommon. Our 
investigation of the literature disclosed 
only five reported cases of such spread. 
The first case of bone metastasis from 
rectal carcinoma was reported by Curling 
in 1870. This was a case of metastasis to 
the upper part of the radius. The first case 
of metastasis to the humerus was reported 
by Pitts in 1891, presenting itself as a 
spontaneous fracture of the right humerus, 
eighteen months after colostomy. Aufses 
reported a second case in 1930. In 1936, 
Geschickter and Copeland reported a right 
humerus involvement and Hayden one 
of the left humerus. Brown and Warren 
reported still another case in 1938. In 
Bacon’s series of 318 cases with fifty-nine 
bone metastases, there were no cases of 
spread to the humerus. Skeletal metastases 
occur late because carcinoma of the rectum 
is known to spread slowly. When present- 
ing his paper on metastasis in rectal 
carcinoma before the American Proctologic 
Society in 1940, Mechling stated that 
metastasis is orderly and predictable when 
confined to the lymphatics. It begins in the 
lymphatic system and goes retrograde 
when blockage occurs. Blood borne metas- 
tasis occurs via the thoracic duct, or by 
encroachment locally on the blood vessels. 


Blood borne metastasis lodges in organs 
having a slow current (as bone) or a slow 
venous pulse (as liver). In discussing 
Bacon’s paper, Mechling asserted that 
bizarre spread is due to the blood stream: 
(1) by direct invasion, (2) secondary 
embolization (e.g., lodging in the lung with 
secondary growth and spread from there), 
(3) passage of a single cancer cell through 
the lung capillaries and into the general 
circulation. Brown and Warren state that 
the metastasis via the blood stream is 
proportionate to the stage of differentia- 
tion. Sections of the cancer should be 
scrutinized carefully for evidence of intra- 
vascular tumor invasion. Presence of the 
latter denotes the probability of visceral 
spread. Absence rules it out. Yeomans in 
his volume on Proctology reports 320 cases 
with metastasis present in seventy-four, 
but none to the humerus. 


CASE REPORT 


B. M., a white female, age sixty, first con- 
sulted us on March 13, 1940, complaining of 
rectal bleeding, tenesmus and loss of weight. 
Her personal history was essentially negative. 
She was married for twenty-five years. She was 
never pregnant. Her menstruation started at 
the age of thirteen, came regularly every 
twenty-eight days and lasted from three to four 
days. She had her menopause ten years ago. 
Her family history was essentially negative. 
Her past history was negative both surgically 
and medically. 

A review of her systems revealed the follow- 
ing: No hemoptysis, chest complaints, dyspnea, 
nor precordial pain. Her appetite was good. 
There was no nausea nor vomiting and no con- 
stipation before her present illness. There was 
no frequency and no pain or burning in urina- 
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tion. Her neuromusculatory system was nor- 
mal and veneral disease was denied. 

The patient complained of bleeding per rec- 
tum since the preceding July. This bleeding 
would take place with defecation. She received 
x-ray treatments from September 6 to Novem- 
ber 1. She complained of a “pullmg down” 
sensation and constant pain, associated with a 
feeling of always wanting to move her bowels. 
She lost eleven pounds in weight. 

Physical examination revealed no abnor- 
mal:ties except for a discoloration of both legs 
and feet. Varicosities were present. There was 
a cauliflower mass involving the entire cir- 
cumference of the rectum just below the 
rectosigmoid junction which bled freely. The 
lumen was markedly narrowed. A biopsy was 
taken. 

The pathological report stated that the 
gross specimen consisted of two hemorrhagic 
masses of tissue received in formalin. The 
microscopic report stated that the masses 
consisted of rectal mucosa and granulation 
tissue. The latter was infiltrated by atypical 
glands showing a moderate degree of atypism 
with many mitotic figures. Diagnosis: Adeno- 
carcinoma of the rectum. 

Radical surgery was advised which was 
promptly and definitely refused. She had been 
told about “electricity,” and that was what 
she wanted. Accordingly, she was hospitalized 
on March 14, 1940, and the mass was electro- 
dessicated. After a week’s stay in the hospital, 
she returned to her home. At intervals, she 
would visit us at the office at which times 
further superficial electrodessication would be 
instituted. The patient gained weight, and 
despite the marked narrowing of the lumen, 
apparently had little difficulty with bowel 
action. 

During the summer of 1941, the patient 
began complaining of pain and some swelling 
of her left elbow. Believing it to be an attack of 
arthritis, she was referred to a medical man 
who treated her with no relief whatsoever. 
The diagnosis was finally made when x-rays 
were taken. These examinations revealed a 
metastatic deposit in the lower end of the left 


humerus. Radiographic examinations of the 


chest, skull, abdomen, right elbow, humerus 
and pelvis were negative. She received deep ray 
therapy daily, apparently without any relief, 
and started to go down hill rapidly. She 
expired on October 19, 1941. 
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CONCLUSIONS 


1. Metastasis to the humerus from 
carcinoma of the rectum Is rare. 
2. The prognosis is extremely grave. 
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DOUBLE SEPTICEMIA FOLLOWING PROSTATECTOMY 
TREATED BY THE KNOTT TECHNIC OF ULTRAVIOLET 
BLOOD IRRADIATION 


CASE REPORT 


E. W. RessBeEck, M.D. 
General Surgeon, Shadyside Hospital 


AND 


R. A. WALTHER, M.D. 
Urologist, Shadyside Hospital 


PITTSBURGH, PENNSYLVANIA 


HE use of the Knott technic of ultra- 

violet blood irradiation in acute 

infections has been reported by Han- 
cock and Knott, Barrett,?? Miley*> and 
Rebbeck.®*”’ The publications of these 
writers give the rationale and technic of 
this form of therapy as well as the authors’ 
experiences with it in various pathological 
conditions of an infectious nature. 

The literature on the subject does not 
disclose that a case of double septicemia 
involving Escherichia coli bacillus and 
hemolytic streptococcus had ever been 
treated with this therapy. 

A case of this nature occurred in the 
writers’ practice which was treated with 
ultraviolet blood irradiation and which had 
a satisfactory conclusion. The various 
factors, including the patient’s age, that 
influenced the course of the infection and 
the apparent results following treatment 
make it of sufficient interest generally to 
merit reporting. 


CASE REPORT 


Mr. B., No. 83857, age seventy-six, was 
admitted to the Shadyside Hospital on March 
25, 1940, for the service of Dr. R. A. Walther. 
The patient gave a history of increasingly 
difficult passage of urine over the past year 
with frequency and nocturia. An admission 
diagnosis of prostatic hypertrophy was made. 
Admission blood count showed: 3,870,000 red 
cells, 14.4 Gm. hemoglobin, 19,750 leukocytes 
54 per cent filamented, 25 per cent non- 
filamented. Blood urea was 26 mg., and blood 
sugar 108 mg. Urine showed acid reaction, 
1.010 specific gravity, much albumin, very 
many red blood cells and a moderate number of 


white blood cells. The admission temperature 
was 98.4°F., pulse 74, respirations 20. His 
general nutrition was good for a nian of his age. 

Cystoscopic examination was performed on 
March 26, at which time examination revealed 
a bladder holding 24 ounces of thick, bloody 
urine; the fundus of the bladder was negative 
except as a part of the general trabeculation; 
no stones or growths were noted. Openings of 
the ureters were not seen because of a very 
large ball-valve prostatic enlargement. A Foley 
catheter was placed in the bladder for con- 
tinuous drainage. By March 29, the urine had 
cleared; the blood urea had come down to 15 
mg. per 100 cc. His general condition seemed 
satisfactory for operation. 

A suprapubic cystotomy was performed on 
this date; drainage was secured through the 
bladder wound with a No. 24 mushroom 
catheter; the Foley catheter had been re- 
moved. His progress was uneventful from this 
operation. Blood urea on April 1, was 10.7 mg., 
toxemia mild, fluid balance good; and on 
April 5, a second-stage prostatectomy was per- 
formed through the suprapubic wound. Two 
lateral and two median lobes considerably 


- enlarged were removed. Tissue examination 


showed these to be benign hypertrophy with 
chronic prostatitis. His progress was not 
abnormal from this point until the morning of 
April 8, at which time he had a severe chill with 
temperature rising to 105.6°F., pulse 120. His 
temperature receded fairly promptly to 100 
within five hours through profuse diaphoresis, 
but another chill occurred soon, and his tem- 
perature rose again to 105.8°F. with pulse 120, 
respirations 28. He became quite toxic, pale, 
mildly cyanotic with a uriniferous odor to the 
perspiration. A culture taken the morning of 
April 8 plus a culture taken immediately before 
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blood irradiation that same afternoon showed 
Escherichia coli and Streptococcus hemolyticus. 
When subcultured the Escherichia coli showed 


12, and blood transfusions of 250 cc. each on 
April 13, April 15 and April 17. Blood cultures 
were taken as mentioned on April 8, showing 
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Fic. 2. Case No. 83357. 


profuse growth with very few of the strepto- 
cocci found. 

Blood irradiation therapy was instituted on 
the afternoon of April 8. Blood urea April 8, 
showed 21.4 mg. per 100 cc. Thirty grains of 
neoprontosil were given orally on the morning 
of April 8, then discontinued. Daily chills 
occurred with septic fever until April 13. The 
patient was for the most part delirious, quite 
toxic and later had no recollection of having 
been so ill for these few days. Blood irradiation 
treatments were given April 8, April 10, April 


Temperature graph. 


positive growths for both organisms. Blood 
cultures taken April 10 and 11 were negative. 
Blood culture taken April 12, after another 
severe chill showed profuse growth of Escher- 
ichia coli but no hemolytic streptococcus. 
Blood cultures taken April 14 and April 15 
were negative. Blood culture taken April 17, 
again showed Escherichia coli. Blood cultures 
taken April 20, and May 5, were negative. 
The patient made a rather uneventful re- 
covery after April 13, until the Foley catheter 
was removed and replaced on May 5. This was 
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followed by a transient rise in temperature to 
105.2°F. but promptly receded. On May 6, 
another blood irradiation treatment was given 
as a precautionary measure. The patient from 
this point made an uneventful recovery and was 
discharged from the hospital in good condition 
on May 16. He was last heard from by Dr. 
Walther in May, 1942, at which time he had 
apparently made a complete recovery from his 
operation and was in good health considering 


his age. 
CONCLUSION 


This case is interesting because of the 
fact that a double septicemia was proved 
by cultures, and recovery apparently 
ensued with no other therapy than the 
irradiation of autotransfused blood. No 
drainage of an infected focus was per- 
formed. (We have seen septicemia recovery 
following incision and drainage of an 
abscess, for example.) We do not believe 
that the three blood transfusions could be 
considered responsible for recovery from 
septicemia. No other specific therapy was 
used, with the exception of the 30 gr. of 
neoprontosil used just before irradiations 
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were started. In view of our experience with 
other serious infections, including septi- 
cemias, we believe the ultraviolet ir- 
radiation of autotransfused blood merits 
attention as a valuable adjunct in the prac- 
tice of medicine and surgery. 
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COMPLICATIONS* 
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UBACUTE or chronic pancreatic sup- 
S puration, though described in the 

literature, is not commonly encoun- 
tered. The case reported here is of interest 
because of its infrequency, its preoperative 
duration, the misleading clinical and roent- 
genologic picture, the moderately severe 
persistent postsurgical diabetes hitherto 
not manifest and the terminal hepatic 
cirrhosis. 

Steincrohn! reported a case of silent 
abscess of the head of the pancreas causing 
compression of the common duct with 
icterus. Bevan? and Batchelor* each have 
described a case of pancreatic abscess 
associated with cholelithiasis. Ochsner‘ 
reported an instance of an abscess in the 
tail of the pancreas secondary to a per- 
forated gastric malignancy. Davis® de- 
scribed a case of abscess of the pancreas 
surgically drained in which the etiology 
could not be determined, the gallbladder, 
bile passages, stomach and duodenum being 
normal at the time of operation. 


CASE REPORT 


J. L., a single white male, aged forty-three, 
a short story writer, was admitted on March 4, 
1937, with a three months’ history of increasing 
epigastric discomfort described as “gas pains,” 
which did not radiate, which occurred fre- 
quently and irregularly at any hour, and which 
were not aggravated. but seemingly relieved 
by the intake of food. For two months pre- 
ceding admission, anorexia, nausea and vomit- 
ing were experienced. The vomitus contained 
no free blood or coffee-ground material. The 
stools had been allegedly tarry at times, but 
there was no constipation or diarrhea. There 
had been increasing weakness and a loss of 
twenty pounds in weight. 


For the past ten years he had been in the 
daily habit of consuming excessive amounts of 
alcoholic beverages. At irregular intervals he 
would complain of epigastric distress and indi- 
gestion which were successfully relieved by 
simple measures. Routine urinalyses at no time 
had revealed the presence of any glycosuria. 

Physical examination disclosed an emaciated, 
cachectic-looking patient who appeared ten 
years older than his age, and who gave the 
impression of suffering from a malignant dis- 
ease. Temperature was 99.8°F., pulse 80, 
respiration 20. Physical findings were essen- 
tially negative except for a nontender, enlarged 
liver which extended three fingers’ breadth 
below the costal margin, its edge being smooth 
and rounded. There was no palpable epigastric 
mass or tenderness. The sclerae were not 
jaundiced. The urine contained 0.3 per cent 
sugar. A complete blood count examination 
showed 4,800,000 red blood cells, 13,100 white 
blood cells, 79 per cent segmented neutrophiles 
and 16 per cent lymphocytes. 

A gastrointestinal series taken shortly before 
admission was reported as follows: “A large 
filling defect was noted in the pars media with 
narrow canalization. Another defect in filling 
was noted in the pars pylorica. (Fig. 1.) No 
peristaltic activity was visualized over the 
involved area. A localized tender point was 
found over the sites of the filling defects. 
Mobility of the stomach was limited. At six 
hours, the stomach was completely emptied and 
the head of the meal was in the splenic flexure. 
The Ewald test meal, removed one hour after 
administration, furnished a clear fluid secretion 
which was definitely hyperacid. The findings 
are those of a filling defect in the pars media 
and the pars pylorica. The rapid evacuation 
through a gaping pylorus indicates the prob- 
ability of a scirrhous carcinoma. The hyper- 
acidity found in the gastric secretion is of 
questionable significance as the patient ad- 
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mitted to having taken some wine just prior 
to administration of the Ewald test meal.” 
Abdominal exploration performed on March 


Fic. 1. Filling defect of the stomach involving 
the pars pylorica and pars media. 


6, 1937, under gas-oxygen-ether anesthesia 
showed the stomach to be normal in size and 
shape and to be free of any mass or defect as 
preoperatively diagnosed. There were no peri- 
gastric or cholecystic adhesions. The gall- 
bladder, slightly enlarged but normal in 
appearance, contained a number of small cal- 
culi. The common duct was not dilated and 
did not appear to contain any calculi. The liver 
which was yellow-brown in color was enlarged 
to about one and one-half times the normal 
size. The lymph glands along the lesser curva- 
ture of the stomach were enlarged and the 
tissues of the gastrohepatic omentum were 
swollen and edemetous. A large, fixed, firm 
mass was felt posterior to the stomach. The 
lesser peritoneal cavity was entered into by 
incising the gastrocolic ligament. It was 
difficult to determine whether the lesion was in 
the pancreas or retroperitoneal tissues, or 
whether it was inflammatory or neoplastic in 
character. An incision made directly over the 
center of the mass released a small amount of 
yellowish-white fluid resembling pus. An oper- 
ative diagnosis of pancreatic suppuration was 
made. Cigarette drains were inserted down to 
the pancreatic area through the previously 
made opening in the gastrocolic ligament. The 
gallbladder was opened and the calculi were 
removed. Because of the nature of the patho- 
logical condition, it was deemed advisable to 
establish temporary drainage of the biliary 
system by means of a cholecystostomy. 

The immediate postoperative reaction was 
good. On March 11th, the urine was found to 
contain 4 per cent sugar and 2 plus acetone; 
the blood contained 255 mg. of sugar per 100 cc. 
He was placed on a diabetic regirnen of carbo- 
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hydrates 120, proteins 70, fat 60, and two 
daily 15 unit doses of insulin. On ‘March 13th, a 
moderate purulent discharge appeared along 
the abdominal drains. At the same time urinary 
retention occurred, making it necessary to 
insert an indwelling catheter into the bladder. 
Daily maintenance doses of whiskey were given 
to avoid an alcoholic psychosis. On March 
17th, a severe sloughing fascial infection with 
disruption of the abdominal wound was noted. 
The abdominal viscera presented, but they 
were firmly adherent to the peritoneal edges 
and no evisceration occurred. The patient’s 
general condition remained good and the 
diabetes was readily controlled. The chole- 
cystostomy tube and indwelling catheter were 
removed on March 19th. He was discharged 
from the hospital on April 16th with the wound 
healed, but with some persistent biliary drain- 
age which ceased after two weeks. 

Culture of the pus from the pancreas was 
positive for Staphylococcus aureus. The patho- 
logical specimen consisted of numerous small 
gallstones about 0.5 cm. in diameter which 
were soft and consisted principally of bile pig- 
ment. A fragment of tissue from the gastro- 
hepatic omentum consisted of inflamed fat and 
omentum with no evidence of malignancy. 

The patient maintained fairly good health 
with the aid of a diabetic diet and 30 units of 
insulin daily. He developed a large incisional 
hernia, approximately 8 by to inches in size. 
Because of anticipated technical difficulties 
that would attend the repair of such a defect 
in a poor operative risk, operation was per- 
manently deferred and relief was afforded by 
means of an abdominal support. 

In June, 1940, there was a complaint of 
weakness and dyspnea on exertion. Weekly 
consumption of 2 gallons of alcohol had per- 
sisted up to date. The sclera and skin were 
decidedly icteric. There was a moderate 
ascites, and the liver which had been definitely 
enlarged at the time of operation could not be 
palpated at this time. Ankle edema to a mild 
degree was present. With a daily dosage of 25 
units of insulin and with a diminished food 
intake due to the amount of alcohol consumed 
there was no glycosuria. The jaundice, anorexia, 
ascites and ankle edema became more pro- 
nounced and on August 2nd he lapsed into a 
coma and died two days later. No operative 
procedure had been considered since the 
clinical condition was believed to be that of an 
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alcoholic atrophic cirrhosis rather than an 
obstruction of the extrahepatic bile ducts. 

At autopsy the abdomen contained approxi- 
mately 1 gallon of clear amber-colored fluid.. 
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and contained some débris in their [umina. 
There was a moderate increase in the inter- 
stitial fibrous tissue with some focal collections 
of round cells. 


Fic. 2. Fibrosis of pancreas with 
pronounced replacement of the 
parenchyma by fibrous tissue, 
and almost complete absence 
of isles of Langerhans. 


Firm adhesions held the stomach to the under- 
surface of the liver. Esophageal varices were 
present and apparently were the source of the 
tarry stools originally described. The liver 
(2,400 Gm.) appeared definitely smaller than 
at the time of operation three years before. 
It was yellowish-gray in color, had a smooth 
surface, and on section cut with a firm gritty 
feel. The gallbladder did not contain any more 
calculi and the extrahepatic biliary ducts were 
patent and apparently normal. The spleen was 
hyperemic, about normal size (180 Gm.), and 
presented no gross pathological abnormality. 
The pancreas was somewhat larger than normal 
(200 Gm.) and appeared to have undergone an 
almost complete replacement fibrosis. In its 
tail there was a residual, necrotic, thick-walled 
abscess cavity 1 by 34 inches in size. (Fig. 2.) 
The kidneys exhibited cortical scars of a benign 
nephrosclerosis. The Iungs were the seat of a 
pulmonary edema with scattered patches of 
lobular pneumonia. Consent for examination of 
the brain was not obtained. 

Microscopically, the lungs revealed evidence 
of pulmonary edema and bronchopneumonia. 
The heart presented nothing of note except for 
some fragmentation of the myocardial fibers. 
In the kidneys the glomeruli revealed oc- 
casional hyalinization scattered irregularly 
through the cortex. The intima and media of 
the smaller arteries were thickened. The 
tubules showed evidence of cloudy swelling 


Fic. 3. Cirrhosis of liver with 
distortion of the architecture 
and pronounced fatty degener- 
ation. 


In the spleen the capsule, trabeculae and the 
media of the central arterioles were thickened 
throughout. The sinusoids were markedly con- 
gested with red cells. There was a marked 
increase in pigment in the reticulo-endothelial 
cells and an increased number of polymor- 
phynuclear cells in the splenic parenchyma. 

The liver was the seat of extensive fatty 
degeneration. There was a marked distortion 
of the parenchymal architecture with dissoci- 
ation of the liver cords. An irregular increase in 
fibrous tissue was noted about the portal canals. 
The connective tissue extended irregularly 
throughout the substance of the liver so as to 
distort its structure. The hepatic ducts were 
increased in number and there was a moderate 
round cell infiltration about the portal canals. 
The vessels were essentially normal. The 
Kupfer cells were filled with bile pigment which 
was also present in the hepatic cells. The 
hepatic cells were globular, cloudy and swollen 
and had undergone severe fatty degeneration. 
In several lobules there was an attempt at 
regeneration of the hepatic cells. (Fig. 3.) 

Marked connective tissue replacement had 
occurred in the pancreas throughout the 
glandular substance. The fibrous tissue had 
pinched off the few remaining groups of glands, 
completely isolating the glandular elements. 
Scattered throughout the connective tissue 
were focal collections and diffuse infiltrations of 
round cells. The residual glands appeared as 
cloudy areas of hyalinized acini in the sub- 
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stance of the fibrous tissue. The ducts were 
dilated and contained some amorphous mate- 
rial. Small areas of necrosis were irregularly 


Fic. 4. Marked fibrosis of the pancreas with a 
residual abscess cavity in the tail. 


scattered throughout. A marked diminution in 
the isles of Langerhans existed, the striking 
point being an almost complete absence of 
islets from the sections. The arteries and smaller 
vessels were essentially normal. 


COMMENT 


Most instances of pancreatic suppura- 
tion are the result of bacterial invasion 
secondary to acute hemorrhagic necrosis. 
Much less frequent are those cases of 
primary bacterial invasion arising either 
by (1) extension from an adjacent organ by 
contiguity or through the lymphatics, (2) 
via the blood stream, or (3) by way of the 
biliary or pancreatic ducts. Metastatic 
abscesses to the pancreas are rarely 
seen. Although there were no recognized 
antecedent episodes of biliary colic or 
gallbladder inflammation, it is strongly 
suggestive that in this instance, because of 
the co-existing cholelithiasis, the patho- 
genesis may have been that of an ascending 
infection via the biliary and pancreatic 
ducts. On this presumption drainage of the 
potentially infected ducts was attempted 
by means of a cholecystostomy. 

The stomach outline with its: very 
apparent filling defect, the history of 
indigestion, the repeated vomiting, and 
the marked weight loss favored the diag- 
nosis of a gastric neoplasm. From the 
degree of pancreatic enlargement found at 
operation and the pronounced roentgen 
distortion of the stomach outline it was 
surprising that the mass could not be 
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palpated preoperatively. There was no 
fever or chills prior to operation that might 
have led one to suspect a suppurative 
process. The moderate leukocytosis might 
have been considered as suspicious of an 
infection. The hyperchlorhydria was not in 
keeping with the diagnosis of a gastric 
malignancy, but one would not dare rule 
out the latter lesion because of this dis- 
crepancy, especially in the presence of the 
pertinent signs and symptoms described 
above. 

The development of a postoperative 
persistent diabetes clinically indicated that 
the suppuration must have involved a 
major portion of the gland, and that the 
amount of active parenchyma destroyed 
by such inflammation was considerable. 
Allen,® offering experimental data, has 
shown that a definite relation exists be- 
tween the amount of pancreatic tissue 
allowed to remain in the body and the 
degree of glycosuria. Where one-fourth or 
more of the pancreas is left, no glycosuria 
will follow. A residue of one-sixth of the 
gland will. result in a mild transient 
diabetes. When one-eighth of the gland is 
allowed to remain, temporary severe or 
mild permanent diabetes is the usual result. 
Hence, it was believed that at least seven- 
eighths of the pancreatic islets had been 
destroyed or had undergone a degenerative 
change as a result of the suppuration in this 
case. The subsequent pathological exami- 
nation substantiated this impression, as 
evidenced by the diffuse fibrosis, the 
residual abscess cavity, and the almost 
complete absence of the isles of Langer- 
hans. From the location of the residual 
abscess cavity, it appears that the original 
suppurative lesion involved the body and 
tail of the pancreas. Opie’ showed that the 
pancreatic islets were more abundant in 
the head of the pancreas. 

Experimentally, the pancreas has been 
shown to possess a specific fat metabolizing 
hormone, the absence of which is produc- 
tive of severe fatty degeneration and 
infiltration in the liver. It has been noted 
by Alan et al.,’ and by Dragstedt et that 
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completely depancreatized dogs, though 
adequately treated with insulin, would 
usually die within two or three months and 
that the outstanding findings were the 
fatty infiltration and degeneration of the 
liver. Such changes could be prevented or 
retarded by the addition of fresh raw 
pancreas to the diet. The pancreatic 
hormone having the power to prevent these 
degenerative liver changes and permit the 
survival of the depancreatized animals is 
soluble in alcohol, 5 per cent sodium 
chloride and water, and is insoluble in 
ether or pancreatic juice. This hormone has 
been termed lipocaic by Dragstedt. 

There is a definite correlation between 
the clinical course and pathological findings 
both in this case and in the depancreatized 
animals. The diffuse fibrosis in this in- 
stance might be considered to be the 
equivalent of a pancreatectomy. It is 
difficult to be certain whether the histo- 
logical changes in the liver are the result 
of chronic alcoholism, or whether they are, 
in whole or in part, due to the fibrous 
replacement of the pancreatic parenchyma 
with the consequent interference with the 
fat metabolizing hormone lipocaic. Ordi- 
narily, histological studies of atrophic 
portal cirrhosis do not reveal the fatty 
degenerative changes in the liver as seen 
both in this case and in the depancreatized 
animals. 


CONCLUSIONS 


It is believed that this case is worthy of 
note for the following reasons: (1) The 
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presence of a chronic pancreatic abscess, a 
condition seldom encountered and but 
scarcely described in the textbooks or cur- 
rent literature; (2) the mistaken clinical 
diagnosis due to misleading clinical signs 
and roentgen findings; (3) the development 
of diabetes mellitus, clinically indicating 
the destruction of at least seven-eighths of 
the pancreatic islets, this being sub- 
stantiated by the postmortem findings; (4) 
the postmortem findings which disclosed 
extensive pancreatic fibrosis with a residual 
abscess cavity, and a cirrhotic liver with 
unusually severe fatty degeneration; and 
(5) the degenerative changes seen in the 
Itver closely resemble those that occur 
in the depancreatized animals, and which 
are interpreted as being due to the absence 
of a specific pancreatic fat metabolizing 
hormone termed lipocaic. 
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ECHINOCOCCAL CYST (HYDATID) OF SPLEEN AND LIVER 
REPORT OF TWO CASES 


Cart R. STeINKE, M.D. 
Visiting Surgeon, City Hospital; Consulting Surgeon, Children’s and St. Thomas Hospitals 


AKRON, OHIO 


CHINOCOCCAL (hydatid) cysts in 

the human being are uncommon in 

' Canada and the United States of 
Aunties, as there is an average of from 3 
to 5 cases reported each year and rarely is 
one of these a native born American. 
Practically all cases are immigrants from 
Iceland, Germany, Russia, Greece, Great 
Britain or Italy. The condition is also fre- 
quent in Australia, Argentina and Uruguay. 

Two cases seen within two years of each 
other and the only cases operated upon by 
the author in thirty years of practice are 
interesting. One occurred in the spleen 
with secondary cyst in the omentum, while 
the other was in the left lobe of the liver. 

Brailsford! says ‘It is obvious therefore, 
that the faeces of an infested dog may 
possess an enormous number of ova. These 
ova, having been swallowed, are attacked 
by the gastric juice which dissolves the ova 
shells and sets free embryos having 6 
spines. These embryos obtain access to 
radicles of the portal vein and are carried 
to the liver. In the liver most of the 
embryos settle and develop into hydatid 
cysts but a proportion get through into the 
general circulation via the inferior vena 
cava and the right heart from which they 
are carried to any tissue of the body, where 
they ultimately come to rest and develop 
into hydatid cysts.” 

In man, of each one hundred cases, 
approximately seventy appear in the liver, 
ten in the lungs, two and five-tenths in the 
kidneys, two and five-tenths in the spleen, 
frve in other abdominal organs, five in the 
muscles, four in the brain and one in the 
bone, according to Brailsford. 

Daughter cysts, it is believed, develop 
following trauma to the parent cyst, as 


those of the bony thorax or skull are 
generally single. 

Many cases simulate gallbladder disease, 
with pain and jaundice when the lesion is 
in the liver, making the diagnosis very 
difficult in this country where hydatids are 
not suspected. 

The diagnosis may be made by the 
Casoni intradermal skin reaction test or 
the Magath scratch cutaneous test which 
are present even after the cyst is dead or 
has been removed. The complement fixa- 
tion test is positive in 85 per cent when the 
cyst is still living but not after removal 
of the cyst. Calcification may wall off the 
parasite so it will give no further trouble. 
Eosinophilia is noted when the cyst has 
ruptured or when there is absorption from 
its contents. 

Adequate surgery is the only treatment 
for cure. Some writers advise injecting 
2 to 10 per cent formalin mto the cyst 
before it is opened to kill the daughter 
cysts and sterilize the fluid. The sac may 
be removed and the cavity closed or it may 
be swabbed out with phenol, marsupialized 
or freely drained. 


CASE REPORTS 


CasE 1. J. M., born in Hungary, aged 
thirty-two years, as a boy had a number of 
dogs as pets. Sheep were raised in the country 
and he said many died from echinococcal dis- 
ease. He was in the Hungarian Army during 
the first World War, serving in Albania and 
Turkey. However, be thought the present 
trouble started during 1922, while serving in 
the cavalry in Yugoslavia. He came to the 
United States in 1929. 

In July, 1930, he began to notice inter- 
mittent pain in the left upper quadrant which 


radiated to the back, accompanied by the loss 
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of weight and strength. By March, 1931, the 
pain was continuous and he began to have 
nausea with vomiting. 

When seen April 7; 1931, by Dr. George E. 
Chittenden, at the Akron Clinic, his skin was 
lemon yellow in color and the sclerae were 
rather yellow tinged. All his teeth had been 
removed previously. He had lost fifty-two 
pounds in weight, was down to 178 pounds, 
and was weak. His heart and lungs seemed in 
good condition. The pulse was 76 and the blood 
pressure by mercury manometer was, systolic 
100 mm., diastolic 70 mm. There was a distinct, 
tender tumor in the left upper quadrant, rather 
difficult to outline, extending about 2 inches 
below the costal border. The right lobe of 
the liver was enlarged and palpable. The 
remainder of the examination was essentially 
negative. 

The blood count was: red blood cells, 
3,960,000, hemoglobin 78 per cent, white blood 
cells 17,000, with 73 per cent polymorpho- 
nuclears, 23 per cent small lymphocytes, 4 per 
cent large monocytes. Counts in St. Thomas 
Hospital on the 8th and 14th of April, were 
about the same with only one eosinophil being 
reported. The icteric index was 10. The urine 
was dark amber, acid, specific gravity 1020, 
bile positive, 4 plus albumin and no sugar. 
There were many granular and waxy casts with 
a few white blood cells. Phenosulfonephthalein 
test gave 56 per cent return in one hour. 

A flat roentgenogram of the abdomen showed 
a large mass in the left upper quadrant. X-rays 
of the chest, skull and femurs seemed normal, 
with no sign of metastatic malignancy. 

Cystoscopic examination with pyelogram by 
Dr. Chittenden revealed an obstruction to the 
left ureter about 18 cm. from the bladder with 
the urine flow from the left kidney difficult to 
establish. The flow from the right kidney was 
normal. Pyelogram of the right revealed slight 
enlargement, while the left showed marked 
deformity of the upper and middle calices with 
rather typical spider-legged upper calyx. He 
was admitted to St. Thomas Hospital the same 
evening. 

He was operated upon by the author on 
April 10, 1931, under ethylene anesthesia, 


through a left rectus incision. The spleen was 
found greatly enlarged and firmly adherent to 
the undersurface of the diaphragm postero- 
laterally. The spleen was freed gradually, the 
pedicle exposed, clamped, cut and tied. In the 
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upper posterior part of the spleen was found an 
echinococcal cyst about 4 inches in diameter, 
in which there were many daughter cysts. 
These cysts and the large cyst wall were re- 
moved along with the spleen. A stab wound 
was made to the left of the incision and 2 
cigaret drains inserted. The rectus incision was 
closed in layers. A transfusion of 550 cc. of 
whole blood was given, as there was consider- 
able bleeding and shock. The temperature rose 
to 38.6°c. on the second postoperative day, and 
returned to normal by the sixth postoperative 
day. The pulse and respiration did: not notice- 
ably vary. He made a good recovery and left 
the hospital April 26, 1931. 

The pathological report confirmed the diag- 
nosis of echinococcus (hydatid) cyst of the 
spleen with many hooklets. 

On September 18, 1936, he was sent into the 
City Hospital of Akron, by Dr. Roy G. Pearce 
of the Akron Clinic with abdominal pain and 
vomiting of five days’ duration. The patient 
had noticed a mass in the right side of the 
abdomen for one year. The mass had grown 
gradually and now was about 5 by 7 inches 
across, hard and only slightly movable. There 
had been no blood noticed in the stools, but he 
had been constipated. The heart and lungs 
revealed nothing abnormal. The temperature 
was 100°F. rectally, pulse 96 and respiration 20. 
He was pale but well nourished. The erythro- 
cytes were 2,180,000, hemoglobin 7.5 gm. per 
100 cc. of blood, leukocytes 12,600, neutrophils 
52, small lymphocytes 46, eosinophils 2. The 
coagulation time was three minutes and thirty 
seconds. Urinalysis showed 3 plus albumin 
(4 gm. per liter), occasional leukocyte, erythro- 
cyte, granular cast and epithelial cell. The 
blood pressure was 180 mm. of mercury 
systolic, and 90 mm. diastolic. The blood 
Wassermann was negative. 

A gastrointestinal x-ray study was made re- 
vealing a large semi-opaque mass in the right 
side of the abdomen, pushing the gastro- 
intestinal shadows to the left. Knowing the 
previous history, this shadow was diagnosed as 
echinococcal cyst, likely retroperitoneal. 

A transfusion of 500 cc. whole blood was 
given September 23, and operation by the 
author performed the same day under nitrous 
oxide, oxygen, ether vapor anesthesia. Through 
a right rectus incision an echinococcal cyst of 
the omentum about 5 by 7 inches was removed 
without rupturing it. Several small cysts over 
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the left side of the urinary bladder were 
removed. There was a large multilocular cyst 
at the left kidney area involving the under- 
surface of the diaphragm. Because of the 
anemia and location of the cyst it was decided 
to close the abdomen without drainage and 
reoperate later by a different approach. The 
incision was closed in layers. The pathological 
diagnosis was echinococcus cyst 21 by 17 by 
10 cm. On opening the cyst clear watery fluid 
escaped. It was filled with small translucent 
cysts up to 3 cm. in diameter which contained 
watery fluid. 

On October 3, another transfusion of 750 cc. 
whole blood was given and operation performed 
through a left subcostal incision. The cyst, 
about 4 by 4 inches under the left lobe of the 
liver and diaphragm was gradually freed and 
removed. Two rubber tubes and one cigaret 
drain were inserted and the incision closed in 
layers. A good recovery followed, the erythro- 
cytes increasing to 4,380,000 and the hemo- 
globin to 11 Gm. per 100 cc. of blood. The 
patient was discharged October 29, 1936. 

He was readmitted to the City Hospital of 
Akron, March 11, 1938, complaining of pain 
in the upper portion of the abdomen, vomiting 
large amounts of blood and passing black 
stools. There was postprandial distress relieved 
somewhat by soda bicarbonate. The week 
before he began feeling very weak and collapsed 
once at work. He was pale and weak but other- 
wise seemed in good condition. The erythro- 
cytes were 1,180,000, hemoglobin less than 25 
per cent, leukocytes 9,600, with neutrophils 67, 
small lymphocytes 32 and transitionals 1. He 
was given two transfusions of 500 cc. whole 
blood which brought his erythrocytes to 
4,210,000 and the hemoglobin to 9.5 Gm. The 
x-ray studies of the gastrointestinal tract were 
reported negative by Dr. F. T. Moore. He was 
discharged March 24, with a diagnosis of esoph- 
ageal varices and secondary anemia. 

He was readmitted December 25, 1938, 
stating he had been fine until the day before 
when he had vomited a large quantity of fresh 
blood, and became weak and dizzy. He was 
given 550 cc. of blood by transfusion and dis- 
charged January 3, 1939. 

On March 14, 1939, he returned to the 
hospital because of weakness and vomiting of 
blood. X-ray studies at this time by Dr. F. T. 
Moore revealed a lesion suggestive of an ulcer 
crater in the second portion of the duodenum. 
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The patient refused operation. He was given 
another transfusion of 500 cc. of whole blood 
which brought the erythrocytes up to 3,740,000 
and hemoglobin to 10 gm. per 100 cc. of blood. 
Gastric analysis was positive for occult blood, 
free hydrochloric acid was 25, total acid 57, and 
lactic acid none. 

In January, 1941, he was feeling fine, eating 
well and gained weight up to 168 pounds. His 
color was good and he had been working as an 
orderly at the Children’s Hospital of Akron. 

On November 13, 1941, he was seen in the 
office stating he had vomited a small amount of 
red blood and noticed some soreness in the 
epigastrium and the left subcostal region. His 
bowel movements had been regular and normal. 
His color was good and the general examination 
revealed nothing unusual. 

Case u. H. B., a male, Italian grocer, 
thirty-six years of age, was admitted to St. 
Thomas Hospital, October 20, 1929. His parents 
and five sisters were living and well in Italy. 
He gave the history of having had trouble for 
about ten years with belching of gas, pain in 
the left subcostal region radiating to the back, 
with nausea and loss of fifteen pounds in 
weight. The attacks would come about twice a 
year and he would become very yellow at the 
time. When the pain was severe he would not be 
able to straighten up. The stools would be light 
colored following the spells of pain. He would 
feel hungry but was afraid to each much be- 
cause of pain about two hours after meals. The 
last attack occurred four days before admission. 
His appendix had been removed in 1917. 

He had returned to Italy for examination 
where many x-rays had been taken and the 
report given him was “‘adhesions at the duode- 
num.” He was getting compensation from the 
United States Government following his army 
service so had been studied at the Hines 
Hospital in Chicago, where a diagnosis of 
chronic cholecystitis with colitis was made. 

On admission his temperature was 37.4°C., 
pulse 94 and respirations 24: He was thin but 
did not seem acutely ill. There was tenderness 
in the epigastrium and to the left with some 
rigidity. The abdomen was flat and no mass 
could be palpated. The remainder of the 
physical examination was negative. The uri- 
nalysis was negative. The hemoglobin was 95 
per cent, leukocytes 22,400, polymorphonu- 
clears, 91, small lymphocytes 3, large lym- 
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phocytes 6, and no eosinophils. The blood 
Wassermann was negative. 

Operation was performed by the author on 
October 21, through a high abdominal incision. 
The gallbladder was greyish blue in color, dis- 
tended and tense, so it was removed. The right 
lobe of the liver appeared about normal. The 
left lobe of the liver revealed a white, hard, 
oval-shaped area about 4 inches in diameter, 
extending from the upper surface through to 
the undersurface. Upon aspiration a clear fluid 
was obtained so an echinococcal cyst was sus- 
pected. The area was well packed off and the 
cyst opened. Literally hundreds of small 
daughter cysts were removed from the cyst 
cavity. It was lined by a wall almost carti- 
laginous in density, a part of which was re- 
moved. The cyst was marsupialized and left 
open. The abdominal incision was sutured in 
layers around the marsupialized area. 

Pathological diagnosis was subacute chole- 
cystitis with cholelithiasis and multiple echi- 
nococcic cysts of the liver. The cyst wall was 
made up of dense, loosely arranged hyaline 
connective tissue with a few blood vessels sur- 
rounded by calcified material. 

A good recovery followed, although the 
wound was kept open and he left the hospital 
on the eighteenth postoperative day. By 
February 14, 1930, the wound was solidly 
healed. 

On October 27, 1931, he was complaining of 
pain in the epigastrium about three hours after 
meals but physical examination revealed no 


abnormality. 
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He was seen again October 30, 1931, after 
having been studied at the Naval Hospital in 
Cleveland. Two different x-rays of the stomach 
and duodenum had been negative for ulcer. He 
was still having pain and distress’ in the epi- 
gastrium and to the left. The appetite was 
good and he got relief with eating or the taking 
of soda bicarbonate. 

On February 1, 1932, he was feeling well and 
having very little distress. By April 1, 1939, 
he was having distress whether he ate or not 
and seemed worse about four hours after 
eating. He was still taking soda bicarbonate 
which seemed to help him. 

He was seen last in the office January 2, 1942, 
at which time he was feeling fine, his color was 
good, and he had no complaints. 


SUMMARY 


1. Two cases of echinococcal cyst are 
reported, one originating in the left lobe 
of the liver and the other in the spleen with 
recurrence in the omentum and left sub- 
diaphragmatic area and upper surface of 
the urinary bladder. | 

2. One patient was a native Hungarian, 
while the other was born in Italy. 

3. Both had symptoms greatly simu- 
lating peptic ulcer following operation but 
the diagnosis of ulcer could not be verified 
by x-ray or at operation. 
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ESOPHAGOSPASM* 


TRANSTHORACIC ESOPHAGOPLASTIC OPERATION WITH REPORT OF A CASE 


Harry E. Isaacs, M.p. 
Attending Surgeon, Beth Israel Hospital 


NEW YORK, NEW YORK 


PASM of the lower esophagus is 
probably its most common lesion 
excepting carcinoma. It is followed by 

a superimposed dilatation, depending in 
degree upon the extent and duration of the 
syndrome. The primary cause is probably 
an excess of stimuli through the sym- 
pathetic nerve supply, which is not coun- 
teracted by the parasympathetic and its 
vagal branches (Walton’). As a result of 
the autonomic imbalance in a reactive 
attempt to overcome the stenosis, the 
sphincter of the esophagus (Abel*) hyper- 
trophies, as do the circular muscle fibers 
above the sphincter. Even though a true 
anatomical sphincter of the lower esopha- 
gus may not ordinarily exist, a sphincter 
develops in the case of prolonged spasm 
(Lendrum®). The outer, longitudinal mus- 
cular fibers, innervated by the vagus, which 
would tend to keep the esophagus open, do 
not hypertrophy. An important point in 
the surgical anatomy, is that the sphincter, 
primary or acquired, is at and above the 
hiatus in the diaphragm, below which is 
the short segment of the abdominal 
esophagus. When spasm is followed by 
hypertrophy of the sphincter and circular 
muscular fibers, the neurogenic factor is 
replaced by an organic change and the 
fusiform or pyriform dilatation progresses 
until the increase in length as well as width 
of the lower esophagus causes it to assume 
a sigmoid shape by rotation toward the 
right side where it rests on the diaphragm, 
the posterior portion of which is below the 
level of the esophageal hiatus. (Fig. 3s.) 
This causes a ball-valve type of block 
which not only adds to the original 


* This term is chosen since the lesion is in the esophagus and not in the stomach as the term, 


mechanical hindrance but tends to increase 
(Mosher,® Mosher and McGregor’). An 
elongated dilated esophagus is the final 
stage of the lesion, with ulceration of the 
mucosa and atony of the muscular fibers. 

Symptoms and clinical course are typi- 
cally illustrated in the following case report 
which presents all three stages described by 
Plummer and Vinson 


CASE REPORTT 


The patient, a thirty-five year old married 
woman, was first admitted to the hospital on 
November 27, 1935. All elements of the history 
were unimportant except those related to her 
chief complaint, which was gradual in onset. 
For a period of three years, eating was followed 
by a sense of discomfort and pressure in the 
substernal region which seemed to radiate up- 
ward ‘“‘to the chest, the neck and to both ears.”’ 
This symptom became more frequent and more 
severe until vomiting culminated and relieved 
the attack. There was no nausea. 

In January, 1935, after an attack of influ- 
enza, she found it difficult to swallow cold 
fluids which were immediately regurgitated. 
Then certain solid foods were rejected, par- 
ticularly the coarser vegetables and fruits. The 
list of foods which were not tolerated increased 
until in the month before admission, all food— 
liquid or solid—was either immediately re- 


_gurgitated or was vomited within twelve hours 


after ingestion. Food regurgitated was un- 
changed in appearance and vomitus consisted 
of undigested food particles of one, two or 
three meals, mixed with a large amount of 
sour-smelling, frothy, whitish mucinous fluid. 

Physical examination was essentially nega- 
tive. The patient was an alert, intelligent, 


{ Presented at the Clinical Conference of The Beth 
Israel Hospital. Feb. 17, 1941. 


“‘cardiospasm,”’ 


would imply. It does not require qualification as does the currently popular term achalasia (Hurst,! Hurst and 


Rake?), 
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woman, pale and undernourished, 5 feet 414 
inches in height, weight 98 pounds, thirty 
pounds below average weight before onset of 


Fic. 1. Roentgenogram show- 
ing characteristic appear- 
ance of lower esophagus 
immediately after ingestion 
of contrast media. 


symptoms; blood pressure 110/70; red blood 
cells 3,200,000, hemoglobin 50 per cent. Blood 
chemistry was normal. Chemical analyses of 
test meals showed an absence of free acid and a 
low total acidity. However, these examinations 
were of the esophageal contents since a tube 
was never passed into the stomach. 

The roentgenogram repeatedly showed a 
spasm of the lower esophagus above which 
there was a marked dilatation with retention 
of contrast media. Incidentally, the duodenum 
showed a defect characteristic of ulcer on all 
examinations except in the series taken imme- 
diately before operation. At no time were there 
any symptoms due to this finding. 

Esophagoscopy showed a narrowed distal 
end with marked dilatation above, containing 
several ounces of a stagnated, sour-smelling, 
frothy, milky fluid. Neither ulceration nor 
neoplasm was found. The lower esophagus 
would not permit the instrument to pass but a 
small-caliber, rubber-tipped bougie was pushed 
through the constricted portion into the 
stomach. 

Treatment consisted of a high caloric diet 
through a Levin tube, daily dilatation of the 
lower esophagus with a Hurst mercury dilator 
and esophageal irrigation with a solution of 
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hydrogen-peroxide. Vomiting became less fre- 
quent during the eighteen-day period of Levin- 
tube feeding but then occurred occasionally. 


Fic. 2. Roentgenogram 
showing four-hour reten- 
tion of contrast media. 


The patient was taught to irrigate and dilate 
the esophagus and to pass the Levin tube for 
feeding. Under this régime she improved, 
gained five pounds and was discharged six and 
a half weeks after admission. 

From January, 1936, to March, 1939, the 
patient faithfully carried out the prescribed 
treatment. Regurgitation and vomiting oc- 
curred occasionally but there was little or no 
discomfort. Then swallowing became difficult, 
eating or drinking caused discomfort and the 
Levin or esophageal tube was promptly 
expelled. Vomiting of food and frothy mucus 
followed every meal. Weakness and weight loss 
became progressive. The patient was re- 
admitted and after eighteen days of treatment, 
the symptoms abated and three of the nine 
pound loss in weight were regained. The patient 
was admitted to the hospital for the third time, 
for a period of five days, in June, 1939, for 
check-up, after which she spent three months 
in the country, relieved of household duties. 
The routine of treatment was continued with 
an improvement which was maintained until 
the summer of 1940. Then the symptoms 
returned: substernal pressure and pain, re- 
gurgitation and vomiting of food, weakness and 
emaciation. She was readmitted November 16, 
1940. Physical findings were unchanged from 
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previous examinations except that the x-ray 
showed a greater degree of dilatation of the 
esophagus (shadow 4 cm. wide) without 
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sure of the dilated, thickened, redundant 


esophagus. The mediastinal pleura was incised 
and the lower end of the left side of esophagus 


- Aorta 


Esophagus 


Diaphragm 


Line of resection 


Fic. 3. A, diagrammatic relations of dilated esophagus. B, indi- 
cates site of incision through muscularis and relation of 
abdominal esophagus to diaphragm. 


evidence of new growth or ulceration in any 
part of the digestive tract. (Figs. 1 and 2.) 

Esophagoscopy was performed by Dr. Max 
L. Som on November 25th, December 23rd, 
December 26th, December 30th, January 
2nd, January 6th and January 16th. The con- 
stricted portion of the esophagus was dilated 
to a diameter from 18 to 25 mm. A Tucker 
dilator failed to overcome the stenosis, above 
which there was marked distention with reten- 
tion of food and mucinous secretion. The 
mucosa of the lower esophagus was thickened 
and encrusted. 

Surgical consultation was held on December 
17th, at which operation was advised through 
a transpleural incision and the probable pro- 
cedure was discussed with the attending 
thoracic surgeon. Medical treatment was con- 
tinued for another month without improve- 
ment, after which the patient was transferred 
to the surgical service. 

Operation was performed on January 29, 
1941, under spinal anesthesia. An incision was 
made through the tenth intercostal space from 
angle of rib to anterior axillary line and 1 cm. 
of tenth rib was resected at its angle. The 
pleura was opened widely through the inter- 
costal space and an adequate field was obtained 
by retraction of ribs, which gave a wide expo- 


was mobilized to its hiatus, at which a 10 cm. 
incision was made through the dome of the left 
diaphragm, permitting delivery of the fundus 
of the stomach into the operative field. Begin- 
ning at the re-entrant angle indicated by arrow 
in Figure 3B, a 5 cm. longitudinal incision was 
made through the musculature, exposing the 
thickened mucosal layer. 

The muscular layer was approximately 5 mm. 
thick and its appearance as well as that of the 
mucosa bulging through the incision was 
strikingly similar to the findings at operation 
on a hypertrophic pyloric stenosis. (Fig. 4.) The 
operation was considered completed at this 
point but an accidental tear of the mucosa 
occurred. The tear was repaired by a sub- 
mucous suture of No. ooo plain catgut. A 
5 cm. slightly curved incision, convexity 
upward, was made through the muscularis of 
the stomach at right angles to the incision in 
the esophagus. (Fig. 5.) The inverted T incision 
thus formed was closed transversely and the 
fundus of the stomach was brought upward and 
sutured over this wound. (Fig. 6.) Sulfanilamide 
(3 Gm.) was sprinkled over the field after which 
the incision in the diaphragm was sutured. The 
left phrenic nerve was crushed, immediately 
relaxing and immobilizing the diaphragm. The 
thoracotomy wound was sutured in layers. Air 
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was aspirated from the left chest until normal 
intrathoracic pressure was restored. The dura- 
tion of operation to skin closure was fifty 
minutes. 


Esophagus 


Bulg) ng 


‘mucosal layer 


Musculature 


Fic. 4. Pluera over esophagus incised, fundus of 
stomach delivered through opening in diaphragm 
and incision made through hypertrophied muscle 


of lower esophagus. 


Postoperatively, a Levin tube was passed 
into the stomach, fluids were administered 
intravenously, 2,000 cc. daily for forty-eight 
hours, after which the patient was fed through 
a Levin tube in gradually increased amounts for 
four days. Thereafter, a fluid diet was increased 
to a full and unrestricted diet on the twelfth 
postoperative day. The temperature which 
never rose above 101.8°F. reached normal on 
the fourth day. There was no respiratory 
embarrassment or cough, no substernal pain or 
discomfort, nor any nausea or vomiting. The 
patient was discharged twenty-four days after 
operation. 
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At a follow-up examination April 7, 1941, the. 


patient stated that she has had none of her 
previous symptoms and feels better than at 
any time in the past nine years. Her appetite 
is good; she eats everything but prefers to have 
vegetables pureed; her weight is 111 pounds, a 
gain of thirteen pounds. A roentgenogram 
showed a residual dilatation (1.5 cm. diameter) 
of the esophagus limited to the upper portion. 
Tone and lumen of the lower esophagus has 
been completely restored (0.7 cm. diameter). 
There is free and complete evacuation of the 
esophagus into the stomach with no retention 
of contrast substance. Figure 7. 
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COMMENT 


Treatment in cases of esophagospasm has 
swung between the extremes of conserva- 


Fic. 5. Transverse incision through muscu- 
laris of stomach and suture to muscularis 
of lower esophagus. 


tism and of operative treatment. Conserva- 
tive treatment is essentially the dilatation 
of the esophagus at its diaphragmatic 
hiatus by various types of bougies, dis- 
tensible dilators of the mercury, pneumatic 
or hydrostatic type or by direct vision 
dilatation through the esophagoscope (Free- 
man!). The lesser degrees of spasm may 
be overcome and the majority of cases 
without dilatation will respond to con- 
servative treatment; others require re- 
peated treatment to achieve a reasonable 
degree of improvement. An undetermined 
but probably large percentage are un- 
responsive to treatment, develop a perma- 
nent dilatation which eventually assumse 
the S-shaped form which can be relieved 
only by surgical intervention. Moersch" 
reported 805 cases conservatively treated, 
670 of which were traced and which 
include twenty-three deaths, nine due to a 
ruptured esophagus. Of this series 475 are 
listed as cures which include an undeter- 
mined percentage with continuing inter- 
mittent dysphagia. Similarly undetermined 
is the number of dead or incurable in the 
group of 135 untraced cases. It is, therefore, 
reasonable to conclude that less than half 
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of the cases treated conservatively are essentially ineffective. The plication or 
completely relieved and that there is a excision operation is as unreasonable as 
relatively high mortality rate. applied to the esophagus as it would be if 


Fic. 6. Suture line protected by approximation of peri- 
toneum of stomach to pleural layer over esophagus; 
diaphragm closed. Insert indicates relation of stomach 
to lower esophagus in its position below diaphragms. 


The incidence of carcinoma developing 
in the dilated esophagus has been reported 
by Vinson and Kennedy” as three in a 
series of forty cases. They quote Wohlwill’s 
cases of carcinoma developing fifteen and 
seventeen years after diagnosis of esophago- 
spasm. They quote Fleiner, in whose 
opinion carcinoma occurs twenty-five times 
more often in a dilated esophagus than in 
cases without cardiospasm. Guisez!® re- 
ported twenty-six cases of malignancy in 
cardiospasm. Since 42.8 per cent of carci- 
noma of the esophagus occurs in its lower 
portion (Ochsner-De Bakey"’), the relation 
assumes an added importance. 

Choice of Operation. Many types of 
operation have been done which fail to 
meet the indications; others palliate rather 
than cure and still others are too formid- 
able to be justified. Operations such as 
vagectomy, sympathetectomy, plication, 
longitudinal excision and suture, intus- 
susception of esophagus, retrograde or 
transgastric dilatation have all proved 


applied to the distended gut in an intestinal 
obstruction. Retrograde or transgastric 
dilatation are no more successful and have 
a higher mortality rate than a similar 
procedure through the mouth. Walton’ 
reports three deaths in twenty-two cases. 
One may dismiss from consideration the 
esophagostomy-gastrostomy through sepa- 
rate abdominal and thoracic incisions. 
There are many adherents of the gastro- 
enterostomy type of anastomosis between 
the dilated esophagus and the stomach, an 
operation which has several obvious dis- 
advantages. Only a small opening may be 
obtained below which a spur is formed 
(Lambert!’). This has been recognized by 
Grondahl” who modified the Heyrov- 
sky”! technic (Higgstrom??) in order to 
overcome this objection. Such an anasto- 
mosis, however, still leaves the dilated 
sigmoid loop of the esophagus below the 
opening into the stomach and the retention 
of food and secretion in this loop causes a 
pinch-cock action on the opening. Anasto- 
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mosis between the lowest part of the sig- 
moid loop and upper stomach cannot be 
done since the loop is on the right and 
posteriorally and would not permit the 
necessary degree of rotation for approxi- 
mation to the stomach. The results have 
frequently indicated an unaltered esopha- 
gus as well as continued deglutitional 
annoyance. In the series of reported cases 
reviewed, the bibliography of which has 
been thoroughly presented by Ochsner and 
De Bakey,?*.** dilatation of the esophagus 
has persisted despite clinical improvement. 
The rational surgical procedures seem to 
be those which directly release or remove 
the stricture and re-establish a free com- 
munication between the esophagus and the 
stomach. This may be accomplished by (1) 
submucous section of muscle at site of 
stricture (Rammstedt type) and (2) section 
of the stricture and esophagogastrostomy 
(Finney type). The first type, described by 
Gottstein,” in 1901, was successfully per- 
formed by Heller? in 1913. He subse- 
quently reported (1921) before the German 
Surgical Congress, twenty-one cases in 
which the patients were operated upon by 
various surgeons with cure in seventeen 
and without a death. The second type of 
operation advocated by Ochsner and De 
Bakey”! has secured a clinical cure in two 
cases with a residual dilatation of the 
esophagus. 
_ Abdominal versus Thoracic Approach. 
The few operations which seem reasonably 
to meet their indications require surgery 
of the lower thoracic esophagus. Ana- 
tomically, the gastric ‘“‘cardia” and the 
“‘cardiac”’ sphincter are at different levels, 
the latter in and above the embrace of the 
diaphragm whereas the esophagus extends 
below the level of the diaphragm. Through 
a laparotomy incision, the depth of the 
operative site presents technical difficulties 
which are not overcome by section of the 
coronary ligament of the liver nor can the 
lower esophagus be mobilized without a 
possible interference with its blood supply 
or an accidental pneumothorax. These 
same difficulties are presented by a total 
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gastrectomy which may be justified in 
dealing with a carcinoma of the stomach 
but which should not be met in an elective 


Fic. 7. Roentgenogram taken x nine weeks after 
operation showing the lower esophagus re- 
stored to normal tone and lumen. The small 
pocket of contrast media below the diaphragm 
is in the stomach and not in the esophagus. 
(See arrow.) 


operation. The thoracic approach, how- 
ever, permits mobilization of that part of 
the esophagus on which plastic operation 
is to be done without interfering with its 
blood supply. The incision through the 
diaphragm permits the fundus of the 
stomach to be brought into the operative 
field and any type of operation such as a 
Rammstedt or Finney or Billroth 1 type of 
operation as is performed on the pylorus, 
may be done at the gastroesophageal por- 
tion with ample room and easy accessibility 
for the most exacting technic. The ease of 
closure of the thoracic wound is in itself an 
obvious advantage over the difficulty of 
closing a sufficiently large, upper abdominal 
incision. The pneumothorax exists only 
for the duration of the operation and is not 
followed by a distressing train of post- 
operative symptoms as in an extensive 
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laparotomy. One who has performed major 
abdominal surgery on the upper portion 
of the stomach, will be impressed by the 
simplicity and ease of the thoracic approach. 


SUMMARY 


1. The case reported has been cured 
symptomatically and the lower esophagus 
has resumed its normal diameter, and 
tonicity. 

2. A larger percentage of patients with 
esophagospasm should be operated upon 
before extreme dilatation and atony occur. 
Conservatism and palliation in a large 
number of patients require continuous 
treatment to accomplish semi-invalidism. 
Carcinoma follows dilatation of the esopha- 
gus twenty-five times as often as in the 
undilated esophagus. 

3. The type of operation should be 
limited to those which relieve or remove the 
stricture, preferably through a transtho- 
racic approach. 

4. Collaboration of the abdominal sur- 
geon with the thoracic surgeon may effect 
an increasing number of complete cures 
with a decreasing mortality rate. 
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SOLITARY DIVERTICULITIS OF THE CECUM#* 
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HE most common site of an acute 
surgical abdominal condition is the 
right lower quadrant. While it is 
conceded that the surgical disease most 
frequently found in this region is acute 
appendicitis, one is occasionally confronted 
with surprising nonappendicular lesions. 
One of these is inflammation of a solitary 
diverticulum of the cecum. 
Preoperatively, our case of solitary 
diverticulitis of the cecum so closely 
simulated acute appendicitis that we were 
prompted to study other reports of this 
interesting condition. After a survey of the 
literature, the need for recognition of this 
condition at laparotomy was apparent. 
The surgical treatment of diverticulitis of 
the cecum is relatively simple. Needless 
drastic surgical procedures for other condi- 
tions with which it may be confused should 


be obviated. 


CASE REPORT 


R. L., a white married woman of twenty-five 
years, entered Beth Israel Hospital on April 5, 
1940, complaining of pain in the right lower 
quadrant for the previous twelve hours. The 
patient was perfectly well until the day before 
admission to the hospital when she noted some 
sticking pain in the epigastrium which lasted 
for several hours and then completely dis- 
appeared. The patient slept well during the 
previous night but awoke in the morning with 
severe pain in the right lower quadrant. 
During the course of the day the pain abated 
and at the time of her admission to the hospital 
the pain was considerably less than at the onset. 
There was no nausea or vomiting. No anorexia 
was present. There was mild constipation 
which was effectively relieved with an enema. 

Except for pneumonia during childhood, her 
past history was irrelevant. 

Physical examination revealed a well de- 
veloped and nourished white female housewife 


who did not appear acutely ill. The temperature 
on admission to the hospital was 99.8°F., pulse 
was I10, respirations 26. Blood pressure was 
138/70. Physical examination was otherwise 
negative, except for the abdominal findings. 
The abdomen was not distended. There was 
moderate tenderness on palpation over a point 
just lateral and below McBurney’s point. 
Moderate rigidity was present. No masses were 
palpable. No other abnormal abdominal find- 
ings were present. Pelvic examination revealed 
moderate tenderness in the right fornix; other- 
wise it was negative. 

The urine showed a trace of albumen and 
occasional white blood cells. Specific gravity 
was 1.010. No other abnormal findings were 
present. The blood count before operation 
showed 11,000 leucocytes, of which 79 per cent 
were polymorphonuclear, and 21 per cent 
lymphocytes. The Wassermann, Kline and 
Kahn reactions were negative. 

A preoperative diagnosis of acute appendi- 
citis was made and a laparotomy was done 
shortly after admission to the hospital. On 
opening the abdomen, the appendix was found 
to be slightly congested but otherwise normal. 
Just to the outer side of the anterior tenia of the 
cecum, opposite the base of the appendix, was 
an indurated pinkish-gray, inflammatory mass, 
measuring about 2.5 cm. in diameter. During 
manipulation, a fecolith could be felt slipping 
from this mass into the lumen of the cecum. 
A diagnosis of diverticulitis was made and an 
excision of the inflamed diverticulum was done. 
Two layers of chronic catgut interrupted 
sutures were used to effect a closure of the 
cecum. The appendix was removed. The wound 
was closed without drainage. 

Pathological report by Dr. Alfred Plaut: 
Grossly, there was a slightly hyperemic, thin 
appendix, 8 cm. long. There was a roughly | 
triangular, flat piece of tissue, with borders 
measuring 3.5 by 3 by 2.5 cm. The surfaces 
were pinkish-yellow and covered with ad- 
hesions. In the center of one surface was an 
ovoid crater, 8 by 6 by 4 mm. deep. Its edges 
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were overhanging and the lining of the crater 
was smooth and glistening. Separated from 
this crater by a fold of tissue was a smaller, 
more irregular area. At one angle of the speci- 
men was a round opening into which a probe 
could be passed for a distance of 8 mm. This 
tract was lined by velvety mucosa. Micro- 
scopically, the picture was that of a severely 
inflamed pseudodiverticulum. The muscle coat 
was interrupted by wide gaps, or one might say 
only remnants of the muscle coat were found 
in the wall of the structure. The outer layers 
were formed by severely inflamed fatty tissue 
and connective tissue into which single muscle 
bundles protruded. The mucosa and _sub- 
mucosa, as far as preserved, were not unusual. 
Lymph follicles were very large. The muscularis 
mucosae in places seemed unusually thick. 
There was a severely inflamed lymph-node. 

No inflammation was seen in the sections 
from the appendix. The subserous tissue in 
places was edematous. There was beginning 
involution. Diagnosis: Inflamed false divertic- 
ulum; appendix in involution. 

The postoperative course was completely 
uneventful, the patient being discharged from 
the hospital on April 18, 1940. The day before 
her discharge from the hospital, the colon was 
investigated by means of a barium enema to 
determine the presence of other diverticula. 
This showed no obstruction or delay in filling 
of the colon from the rectum to the cecum. 
There were no diverticula of the colon 
visualized. 

The patient was followed up and last seen in 
July, 1941. There were no abdominal com- 
plaints since the operation. 


Although cecal diverticula as part of 
multiple diverticular involvement of the 
colon are common, reported instances of 
solitary diverticulitis of the cecum are rare. 
Besides our case, a careful survey of the 
literature revealed twenty-seven proved 
cases of solitary cecal diverticulitis. 

In the reported cases of this condition 
there was equal distribution in both sexes. 
Twenty-three of the total number were 
distributed between the third and the sixth 
decades. The youngest patient was nine- 
teen and the oldest sixty-nine. 

Pain in the right lower quadrant, accom- 
panied by tenderness and rigidity, occurred 
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in almost all cases. Occasionally, a mass 
could be felt in the right lower quadrant. 
Nausea and vomiting were present in a 
small percentage. The temperature was 
normal or a low grade fever existed along 
with either a normal or a slightly elevated 
leucocyte count. The incidence of the 
clinical findings are listed in Table 1. 


TABLE I 
TWENTY-EIGHT CASES 
Rebound tenderness................ 2 
Rectal tenderness.................. I 


Pathology. Most commonly, diverticula 
of the gastrointestinal tract are classified 
as true or false. The former include those 
in which the diverticulum is made up of 
all the coats of the intestinal wall. The 
false present those cases in which there is 
an outpouching of the mucosa through a 
weak spot in the intestinal wall so that the 
diverticulum lacks the muscular layer, 
wholly or in part. 

A diverticulum being a bottle-necked 
structure, there is a tendency to stasis of 
fecal material. With the increase of stasis, 
there is greater water absorption with the 
resultant formation of a fecolith. The con- 
tents of the cecum being more fluid than 
that of the more distal part of the large 
intestine, fecolith formation is ordinarily 
less likely to occur. Because of the lack of 
muscular fibers in the false type of diver- 
ticulum, the necessary force to expel the 
trapped fecal material is lacking. The 
presence of a trapped fecolith in a diver- 
ticulum leads to irritation and infection 
resulting in diverticulitis. 

Diverticulitis of the cecum may be acute 
or chronic. The acute type may be localized 
to a small area of the cecum of variable 
size, forming a thick inflammatory swell- 
ing. Progression of the localized process 
may result in either a perforation with 
general peritonitis or a localized. abscess. 
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The localized abscess may progress and 
rupture into the bladder, forming a colo- 
vesical fistula, or it may rupture into the 
general peritoneal cavity. The acute di- 
verticulitis may become chronic. The 
chronic type may eventually produce a 
pericolitis with adhesions to the neighbor- 
ing organs. Another sequel of chronic 
diverticulitis is intestinal obstruction. 

Microscopically, the picture varies with 
the type and the stage of the inflammatory 
process. The submucosa shows the greatest 
reaction in the beginning with progression 
and extension to the peritoneal coat. The 
acute stage shows a predominance of 
polymorphonuclear cells. The chronic type 
shows the presence of lymphocytes and 
marked increase of fibrous tissue. 

Prognosis. There were three deaths in 
the reviewed series. Two followed extensive 
resections and anastomoses; the third was 
a case of a perforated diverticulitis that 
developed a generalized peritonitis. More 
than half of the cases had extensive surgery 
done. Some of these cases could have been 
treated by simpler procedures if the under- 
lying gross pathological condition had been 
recognized at the operating table. This 
would have reduced the postoperative 
morbidity. 


DISCUSSION 


Diverticulitis of the colon occurs most 
commonly in the sigmoid and has fre- 
quently been called “left-sided appendi- 
citis.” However, the converse must be 
considered, that the picture of true ap- 
pendicitis may be simulated by cecal 
diverticulitis. 

With the recognition of cecal diver- 
ticulitis, and its gross differentiation from 
carcinoma, tuberculosis and other condi- 
tions with which it may be confused, a 
simple surgical procedure usually suffices. 
Experience has shown that simple excision 
of the inflamed diverticulum and suture 
of the intestinal wall is adequate. The treat- 
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ment of such complications as abscess, fistu- 
lae or obstruction must be individualized. 


CONCLUSIONS 


A case of solitary diverticulitis of the 
cecum Is presented. 

A survey of the reported cases demon- 
strates the need of proper recognition of 
this condition at the time of operation. 

Simple surgical procedure is usually 
indicated. 
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FATAL OBSTRUCTIVE UROPATHY RESULTING FROM 
URETHRAL CARUNCLE* 


CASE REPORT 


LEONARD WALLENSTEIN, M.D. 


BALTIMORE, 


tumor of the meatus was first 

described by Samuel Sharp in 1750. 
Since then investigators have devoted 
much attention to this affection. The 
growth, usually seated upon the lower half 
of the external orifice of the urethra, is 
attached by a pedicle on a broad base 
which sometimes extends into the urethral 
canal with a raspberry appearance. Histo- 
logically, the tumor is made up of connec- 
tive tissue and hypertrophied papillae with 
numerous dilated vessels, covered by pave- 
ment epithelium. 

The clinical history of a urethral car- 
uncle is striking, the majority causing 
exquisite pain during urination. Bleeding 
occurs on slightest trauma because of the 
many thin-walled vessels in the tumor. 
The treatment of this condition is either 
fulgeration with the electrospark gap or 
- excision well beyond the broad _ base. 
Subsequent dilatation of the urethra is 
important. 

Search of the literature fails to reveal the 
report of any cases of .caruncle which 
resulted in obstruction of the urinary 
tract, stasis, infection, uremia and fatal 
termination. 


caruncle or vascular 


CASE REPORT 


This patient (F. H.), a fifty-six-year old, 
widowed, white female, was sent to the West 
Baltimore General Hospital December 20, 
1940. The family physician had stated that the 
patient had a large mass easily palpable in the 
lower portion of the abdomen. On admission, 
the patient was extremely weak, stuporous and 
quite ill. The chief and only complaint was 
weakness which had become progressive in the 
past three years. Review of systems revealed 
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only a few significant facts. The patient’s 
appetite had fallen off considerably in the last 
six months. Her bowels moved sluggishly. 
Menopause had occurred uneventfully nine 
years ago at age of forty-seven. The only urinary 
symptom noted was a slight increase in the 
frequency of urination, with a nocturia of one 
to two times in the past three years. 

Physical examination revealed the patient 
to be a fairly well developed, sallow com- 
plexioned, white female lying in bed, somewhat 
drowsy and irritable. The skin hung loosely. 
The head and neck revealed no abnormalities. 
Percussion note of chest was resonant bilater- 
ally. Breath sounds were vesicular except for an 
occasional crackling rale in the right axilla. 
The heart sounds were clear except for a faint 
systolic murmur at the mitral area. No cardiac 
enlargement was noted by percussion. Blood 
pressure was 180/86. A large mass was present 
in the right lower abdomen, extending to the 
umbilicus, very firm, smooth surfaced, not 
lobulated and not tender. The liver and spleen 
were not palpable and there was no edema of 
the lower extremities. Neurological exami- 
nation was entirely negative. Pelvic exami- 
nation revealed a small red raspberry-like 
tumor obscuring the urethral orifice. The 
vaginal vault was deep and the patient was 
not co-operative. The large mass felt abdomi- 
nally was bulging into the vaginal wall. 

Admission laboratory data were: Urinalysis: 
yellow, cloudy; specific gravity, 1019; sugar, 
negative; albumin—3 plus; microscopic (high 
power field), 2-5-red blood cells; 2-5-white 
blood cells; occasional granular cast; intravenous 
phenosulfophthalein, 2 per cent total excretion 
in two hours; blood count: hemoglobin—62 per 
cent (Sahli); red blood count, 2,580,000; white 
blood count, 10,000; polymorphonuclears, 96 
per cent; lymphocytes, 4 per cent; blood urea: 
142.5 mg. per cent; Wassermann test: negative; 
blood proteins: 6.8; albumin 3.8; globulin 3. 


*From the Department of Genito-Urinary Surgery and Department of Pathology, West Baltimore General 
Hospital, Baltimore, Maryland. 
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The patient was placed on a régime of dilated forming a large sacculation. There was 


intravenous 10 per cent glucose in water with 


no vesical neck obstruction and the urethra 


sodium Ringer lactate. Blood transfusions of was easily distensible. The cystoscope was with- 


Fic. 1. Cystogram (anteroposterior view) show- 
ing large dilated bladder with sacculation at 
dome. 


250 cc. each daily were given. When the patient 
was ordered catheterized, prior to pelvic ex- 
amination by the service consultant, it was re- 
ported by the nurse that the usual female cathe- 
ter could not be introduced into the urethra. On 
close inspection it was found that the caruncle 
was completely obstructing the urethral orifice. 
The patient was taken to the cystoscopic room 
where after routine preparation it was definitely 
determined that the caruncle was blocking the 
urethral meatus and had encircled the orifice 
except for a pin-point opening at its superior 
portion. First a probe, then Hegar dilators were 
inserted. Finally, the caruncle was grasped 
with Allis forceps and removed with the electro- 
surgical loop in a circular fashion down to the 
muscular coat of the urethra. A No. 21 French, 
Ravisch cystoscope was then easily inserted 
through the urethra into the bladder and the 
bladder slowly decompressed of 1,800 cc. of 
urine, the last 800 cc. of which was pink and 
muddy in appearance. The bladder was 
irrigated with several liters of sterile water. 
The ureteral orifices were visualized and were 
normal in position but dilated. The dome of the 
bladder was markedly trabeculated and the 
right lateral superior portion of the bladder was 


Fic. 2. Cystogram (oblique view) sacculation 
at superior portion and reflux of dye into 
dilated, kinked ureters. 


drawn and a No. 25 mushroom catheter was 
inserted into the urethra, and the patient 
returned to her bed in fair condition. 

The blood pressure following this procedure 
fell from 176/82 to 126/80 in a period of six 
hours and then rose to 150/76 where it main- 
tained itself for a period of days. With further 
intravenous glucose and blood transfusions the 
patient’s course seemed slightly improved. The 
urea dropped from an admission level of 142.5 
to 105 where, however, it remained fixed. On 
January 9, 1941 the patient was thought strong 
enough to permit the taking of cystograms. 
Using 250 cc. of 6 per cent sodium iodide a 
large sacculation on the right posterior surface 
of the bladder was visualized. (Figs. 1 and 2.) 
In addition marked tortuosity, kinking and 
dilatation of the ureters were noted. Three days 
later the patient again began to show signs of 
drowsiness and irritability. The quantity of 


- urine voided by the patient until this time was 


between 12 and 1,500 cc. daily. This began to 
decrease and the urine became grossly bloody 
in appearance. Blood urea rose to 116 mg. per 
cent. On January 12th the patient became 
unconscious, pulse was feeble, rapid, and 
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despite supportive and stimulative therapy 
exitus took place on January 13th at 12:40 A.M. 
Permission for autopsy was obtained and the 


Fic. 3. Autopsy specimen; markedly hyper- 
trophied bladder with dilated kinked ureters 
and dilated kidney pelves. 


most important findings were, of course, in the 
urinary tract. (Fig. 3.) The urethra was 
patulous, mucosa injected. On microscopic 
serial section there was no evidence of malig- 
nancy or stricture of the urethra, but there was 
inflammatory reaction at the point where the 
caruncle had been removed. The bladder was 
markedly hypertrophied and dilated. The 
bladder wall measured 1.8 cm. in its thickest 
diameter. There was a wide pouch extending 
from the right posterior surface. The mucosa 
revealed marked inflammatory and ulcerative 
changes. The ureters were bilaterally dilated, 
kinked and thickened, microscopic sections 
showing severe ureteritis. The kidneys had 
widely dilated and thinned out pelves, with 
scattered cortical abscesses. Microscopic diag- 
nosis: bilateral pyelonephrtiis with cortical 
abscesses. Significant facts in the remainder of 
the examination were athermatous changes in 
the aorta and a moderate sclerosis of the 
coronary vessels. Section of the caruncle re- 
moved from the urinary meatus revealed 
villus-like surfaces of epithelium with papillary 
hyperplasia, having a uniform base line. There 
were many endothelial-lined small vessels 
present in the stroma. 


SEPTEMBER, 1942 


COMMENT 


The fact that this abdominal tumor 
might be a hugely distended bladder was 
not given immediate consideration for 
several reasons: (1) The patient gave no 
significant urinary history except slight 
frequency; (2) a voided specimen of urine 
(50 cc.) was obtained on admission. Most 
unusual was the fact that the mass was not 
tender and freely admitted the palpating 
hand with pressure, the patient showing no 
discomfort. A similar bladder distention 
in the male patient due to vesical neck 
obstruction causes distress which one can- 
not pass over. It was, therefore, an initial 
impression that this might be a large 
ovarian tumor obstructing the right ureter 
and so causing a surgical hydronephrosis 
with uremia. Only after the caruncle had 
been found to prevent catheterization, the 
true nature of the mass was discovered. 
Cystoscopic findings: (1) Hypertrophy of 
the bladder with marked trabaculation and 
sacculation; (2) no vesical neck obstruction 
and no urethral stricture, left only the 
caruncle at the meatus as a satisfactory 
explanation for the obstructive uropathy. 


CONCLUSION 


In considering the diagnosis of any low 
abdominal mass, whether or not it be 
tender or centric, the bladder must be kept 
in mind. Before any satisfactory pelvic 
examination can be attempted the bladder 
should be emptied. The importance of thor- 
ough examination of the urinary meatus 
both as to appearance and function when- 
ever a patient presents a low abdominal 
tumor, is well borne out here. The severe 
irreparable damage to the upper urinary 
tract over a period of several years brought 
a fatal termination in this case despite 
removal of the obstructing factor. 
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DR. GORDON S$. SEAGRAVE IN BURMA 


HE following excerpts are from a 
letter* written by Dr. Gordon S. 
Seagrave (now Major Seagrave) from 


Delhi to his wife. Dr. Seagrave was a 


medical missionary in Burma at the time 
of the Japanese invasion. When Burma 
was evacuated, the author of this letter 
accompanied General Stillwell into India. 

““We were ordered to follow the Chinese 
Sixth Army down to Loilem and left 
some time in February. When we got 
there they told us we would have to serve 
the whole army, not just one division. 
We went back and set up a base hospital 
in Loilem—bamboo huts and wards on a 
hill out of town, a lovely joint... . 

“Dr. Geren, Tun Shein and I, with Ko 
Nyunt and a Chinese college boy, Low 
Wang, and twelve nurses started off for 
Pyinmana. We got to Case’s [Baptist 
Missionary Brayton C. Case, founder of 
an agricultural school at Pyinmana] place 
while he was away late at night. The 
Friends’ Ambulance Unit arrived almost 
immediately and while they went off for 
casualties we set up. They got back after 
we had managed to get two hours sleep 
and from then on we worked steadily, 
with only two hours rest, for 36 hours. 
Case moved us off to a child welfare 
house in town. We had just begun operat- 
ing there when a lot of Jap planes went 

“While we were operating after the 
bombing—I had four operating tables 
going at once with nurses finishing the 
operations after I had done the most 
essential part, and Koi [one of the nurses] 
operating on her own—General Stilwell 
came in and watched us without our know- 


ing he was there. As soon as he got to 
Maymyo he sent down the only U. S. 
Army medical man he had in Burma, a 
dentist named Captain (now Major) Don- 
ald M. O’Hara, and telegraphed Chung- 
king to send down an abdominal surgeon 
trained at the Mayo Clinic, a Captain 
John Grindlay, to work with me. Grind- 
lay, after having Koi, Kyang Lewi and 
Maru Bauk assist him at various partic- 
ularly bad cases, adopted the whole crowd, 
and to this day tells everyone they are 
the best trained nurses he ever saw. . . . 

““My first brain cases, etc. were really 
interesting. The first one had a bullet 
enter the top of his head and go three 
inches into his brain. I trephined a huge 
opening in his skull, opened up the dura 
mater, washed out a lot of shattered 
brains and put in a vaseline gauze drain. 
That night we had to move and took him 
along with us to a bungalow on a hill. 
Every time bombers came over, this 
patient got up and ran half a mile. After 
five days, during which he had no fever and 
was walking around everywhere—drain 
out—we had to send him back. 

“Then one day they brought in another 
just like him, but with lots of other 
wounds all over his body. I was sure he 
would die on the table, and there were 
lots of others who needed immediate 
operation so I told them to carry him out 
and let him die in peace. After all the 
other cases were done, one of the nurses 
wanted to know what I was going to do 
for the patient they had dumped behind 
the kitchen, so I said that if he was still 
alive to bring him in. I did his brains the 
same way, fixed up all his other wounds, 


* Through the courtesy of Mrs. Gordon S. Seagrave and Time Magazine, who published the above in their July 
20th issue, we are able to offer our readers this most interesting letter. 
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and three days later we shipped him off 
in good condition. 

“We had loads of variety. There were 
some quiet spells, but usually we began 
operating at midnight and on until 8 or 
10 in the morning, then the nurses and | 
would take all the bloody operating stuff 
to a stream, wash it out, and Emily would 
resterilize it for use that night. I got four 
scratches, two on each foot, dropping 
boxes on myself while moving and then 
getting streptococcus sloughs from in- 
fected patients’ blood and pus dropping 
onto my feet, and they took forever to 
heal. Yesterday was the first day I didn’t 
have to have a dressing on my right foot 
for three months. 

kept moving back... . 

“About two days later, they decided 
to abandon Burma and we started off with 
General Stilwell’s crowd. We drove about 
150 miles west in the trucks and jeeps 
and then had to abandon them one by 
one if they got stalled even for a few 
moments. We were ordered to save out 
only what each one thought he could 
carry up the Chin Hills and abandon the 
trucks. I knew we would have to take 
care of all the sick in the company of 


Seagrave in Burma 
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105 who followed General Stilwell out, 
so I ordered each nurse to carry some first- 
aid articles in addition to her own stuff. 
So they each took out two jackets, two 
longyis and a sheet. They had one blanket 
to each three. We had 1g nurses and 
seven Friends’ Ambulance Unit men and 
seven of the rest of us, by this time. 

“T pretty nearly died that first day, it 
was so ghastly hot. Next day, and for 
three more days, we had to march down 
the middle of a stream. Sand got into our 
shoes and socks and my sores got four 
times as big as they had been. Then we 
had three days on rafts made of rotten 
bamboos. My bed was six inches under 
water. Then we crossed the Chindwin 
and started up and down some awfully 
steep hills, some 7,000 feet high. I had 
had malaria every couple of weeks since 
December and the day we reached the 
Assam border I couldn’t have walked 
another step. When we reached civiliza- 
tion I was down to 50% hemoglobin, had 
lost 35 pounds and my legs were swollen 
to the knees. .. . 

“I hope you approve of my joining the 
Army.” 
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Has your present infusion 
technique all these advantages? 


1 Solutions prepared in a biological labora- 
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safety tests on rabbits and to all-embracing 
sterility tests which only a biological labora- 
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closure, is chemically tested against rigid 
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easily opened. 


4 No loose parts to wash, sterilize or assem- 
ble. No gadgets to attach. Just plug in con- 
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9 Patented small stopper is soft rubber... 
easier for insertion and extraction of any 
connecting tube. 


6 Patented bale assures flask hangs straight. 
Contents delivered accurately read, upside 
down or rightside up. 
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starting, steady flow. 
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Just Ready! 
Principles of 


Extraperitoneal Caesarean Section 


By JAMES V. RICCI, M.D. { 


Associate Clinical Professor of Gynecology and Obstetrics, New York Medical College 


and JAMES PRATT MARR, M.D., 


Associate Attending Surgeon, Women’s Hospital, State of New York 


This well illustrated new book gives in full detail the techniques of all types of 
extraperitoneal caesarean section. It is the first book on the subject to give clear 
descriptions of anatomic relationship between fascia transversalis, peritoneum and 
bladder in the various stages of pregnancy. Excellent descriptions of the micro- 
scopy and macroscopy of the lower segment are given. The literature has been . 
reviewed with meticulous care and summaries of the many types of lower segment 
and exclusion operations are included to show the trends leading up to the latest 
contributions on the extraperitoneal principle of Physick. 


47 Illustrations, 224 Pages. $4.50 (1942) 


THE BLAKISTON COMPANY, Philadelphia 


Deknatel has developed this new 
suture by braiding duPont nylon 
yarn into a strand, and then giving 
it a special treatment. 


The result is that DEKNATEL 
SURGICAL NYLON is favored 
over other suture materials by many kL 
surgeons, because of its working 
tensile strength; precise diameter, 
unusual smoothness, pliability and 
other attributes... plus it is 

wholly synthetic and thus chem- D E K N A T E L 
ically inert. Test it yourself. QUEENS VILLAGE (L.!.) NEW YORK 
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NOTABLY IN DEEPER BURNS ( 


FOILLE 


Affords Marked Clinical Advantages 


OF VITAL INTEREST TO THE SURGEON 


The following evidence may be of value to the Surgeon: Four 
years ago, FOILLE was introduced to the medical profession 
and particularly the surgeon, since he sees more burns than any 
other medical group. Proceeding on the basis that a burn was a 
wound, it was found that FOILLE offered an improved local 
treatment for burns, that FOILLE immediately alleviated pain 
to a marked degree; that it progressively but definitely coagu- 
lated serous exudate; that it well controlled sepsis; that it 
stimulated granulation and afforded earlier skin-grafting in third 
degree burns; that because of rapid epithelization, it lessened 
areas requiring grafts, and that in burns involving face, hands, 
feet and jaints it largely eliminated scarring contractures and 


loss of manual functioning. 


These claims have been so clearly substantiated in wide adop- 
tion in hospital, office and emergency first-aid kits, in industrial 
plants and defense institutions, by controlled, comparative, 
medical studies and other clinical evidence, as to indicate a 
definite contribution to local burn therapy. 


Ample clinical material will be furnished any surgeon to provide 
him opportunity to make his own critical, comparative evaluation. 


Write for literature and clinical sample of Foille 


CARBISULPHOIL COMPANY 


3118-22 Swiss Avenue 
Dallas, Texas, U.S.A. 


Chicago New York Los Angeles Birmingham 
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Think you know everything about surgeons’ 
gloves? Well, maybe, but if you can apply 
one suggestion from the Matex Conservation 
Chart, in handling, storage or sterilization 
procedure you may be able to extend the 
useful life of gloves as much as 40%. And 
that’s a patriotic achievement. 


Join the Crusade Against the Waste of Rub- 
ber. Send for your Surgeons’ Gloves Con- 
servation Suggestion Chart now. FREE. 


So Many Surgeons Say— 

‘In recent years there has been a general revival of the use of silk in suturing.” 
‘In a survey of surgical literature definite advantages can be found in the employ- 
ment of silk as a suture material. Some of these advantages are: Increased per priman 
healing; firmer healing; lessened disruption of wounds postoperatively; there is more 
security of the knots; and, very importantly, there is great economy.” 

“The use of silk lessens infection, gives earlier and greater strength in the wounds, 
with far less danger of immediate and late herniation. Its use in hernia repair generally 
halves the percentage of recurrence. Case histories show conclusively fewer days of 
hospitalization, showing in another direction great economy.” 


+ CHAMPION SERUM PROOF SUTURES 
+ GUDEBROD’S NYLON SUTURES 

+ CHAMPION DERMAL SUTURES 

+ PARE SERUM PROOF SILK 

+ UMBILICAL TAPE 

+ LINEN SUTURES 


Non-Absorbable Sutures By Gudebrod 


GUDEBROD BROTHERS SILK CO., INC. 
12 SOUTH 12TH STREET, PHILADELPHIA 


Boston New York Chicago Los Angeles 
Bibliography, further details of our products and samples will gladly be furnished upon request. 
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NO W _ THE RATIONAL MID-POINT in VITAMIN THERAPY 
White’s Neo Multi-Vi Capsule 
YOU WANT your patients to receive not ments” and ‘‘full daily allowances,” 
only the “minimum daily require- as presented in the new Neo Multi- Vi 
ments’ of vitamins, but also addi- Capsule. 
tional amounts to compensate for 
losses produced by disease, meta- THE DOSE: One capsule a day. 
d Each capsule of White's Neo Multi-Vi 
olic disturbances, pregnancy an pathol 
other conditions leading to defi- Vitamin A 5000 U.S.P. Units 
; Vitamin D 500 U.S.P. Units 
Thiamine Hydrochlo- 
BUT YOU DON'T WANT to burden mang eae 
aa (Vitamin B,, 500 
your patients with the expense, waste U.S.P. Units) 
and inconvenience of taking exces- Riboflavin 2.5 milligrams 
sive amounts of vitamins, particularly ide 1 milligram 
‘e when even a deficient diet contains (Vitamin Be) 
Calcium Pantothenate milligram 
Nicotinamide 20 milligrams 
Ascorbic Acid, U.S.P. 50 milligrams 
* THE ANSWER IS—the rational mid-point (Vitamin C, 1,000 


between “minimum daily require- U.S.P. Units) 


For the milder degrees of vitamin depletion, White’s Multi-Vi Capsules are 
the logical choice, with adequate prophylactic doses of the known major 
vitamin fractions. 


| Wheces vitamins | 
—ethically promoted, not advertised a White Laboratories, Inc. 
to the laity. re 113 North 13th Street, 


Newark, N. J. 
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UNITED DRUG COMPANY 
AND 
YOUR REXALL DRUGGIST 


YOUR PARTNERS IN HEALTH SERVICE 
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U.D. Products 
are available 
wherever you 
see this sign. 


Hinstaid, SURGICAL DRESSINGS 


for your patients’ protection 


dinstaid, Adhesive Plaster — Firstaid 
Bandages, Cotton and Gauze are processed 
and packaged in accordance with U.S. P. 
Standards under the direction of scientists 
in the Department of Research and 
Control in one of America’s finest and 
most modern laboratories. 


dinstaid, “Reel Roll’? Cotton comes to 


you untouched by hands until required. It 


is never exposed until needed, requires no 
scissors for cutting and there is no waste 
in this simple, practical, double-sterilized 
and permanently dust-proof package that 
is so convenient for surgeons and nurses. 
These outstanding products are sold only 
at Rexall Stores. For convenience, de- 
pendability and economy, get your pre- 
scriptions and drug store supplies at your 
conveniently located Rexall Drug Store. 


UNITED DRUG COMPANY - BOSTON -~ ST. LOUIS 


CHICAGO + ATLANTA + SAN FRANCISCO +» LOS ANGELES + PORTLAND «+ PITTSBURGH + NOTTINGHAM + TORONTO 
Pharmaceutical Chemists— Makers of tested-quality products for more than 39 years 
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COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for, profit 
Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique with practice on living tissue, every 
two weeks throughout the year. General Courses 
One, Two, Three and Six Months; Clinical 
Courses; Special Courses. 


MEDICINE—Two Weeks Intensive Course will be 
offered starting October 5th. Two Weeks Course 
in Gastro-Enterology will be offered starting 
October 19th. One month Course in Electro- 
cardiography and Heart Disease every month, 
except August and December. 


OTOLARYNGOLOGY—Two Weeks Intensive 
Course will be offered starting September 14th. 
Clinical and Special Courses every week. 


ROENTGENOLOGY—Courses in X-ray Interpreta- 


tion, Fluoroscopy, Deep X-ray Therapy every 
week. 


GYNECOLOGY—Two Weeks Intensive Course will 
be offered starting October 5th. Clinical and 
Diagnostic Courses every week. 


OBSTETRICS—Two Weeks Intensive Course will 
be offered starting September 21st. Informal Course 
every week. 


FRACTURES & TRAUMATIC SURGERY—Two 
Weeks Intensive Course will be offered starting 
ooeeeet 21st. Informal Course available every 
week. 


OPHTHALMOLOGY—Two Weeks Intensive Course 
will be offered starting September 28th. Five 
Weeks Course in Refraction Methods starting 
October 19th. Informal Course every week. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 
Teaching Faculty—Attending Staff of 
COOK COUNTY HOSPITAL 
Address: Registrar, 427 South Honore Street, Chicago, Illinois 


THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 


For The General Surgeon 


A combined surgical course comprising general 
surgery, traumatic surgery, abdominal surgery, 
gastroenterology, proctology, gynecological surgery, 
urological surgery. Attendance at lectures, wit- 
nessing operations, examination of patients pre- 
operatively and post-operatively and follow-up in 
the wards post-operatively. Pathology, roentgen- 
ology, physical therapy. Cadaver demonstrations in 
surgical anatomy, thoracic surgery, regional anes- 
thesia. Operative surgery and operative gynecology 
on the cadaver. 


(The Pioneer Post-Graduate Medical Institution in America.) 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 


OBSTETRICS AND GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal 
clinics; witnessing normal and operative deliveries; 
operative obstetrics (manikin). In Gynecology: lec- 
tures; touch clinics; witnessing operations; examina- 
tion of patients pre-operatively; follow-up in wards 
post-operatively. Obstetrical and Gynecological path- 
ology. Regional anesthesia (cadaver). Attendance at 
conferences in Obstetrics and Gynecology. Opera- 
tive Gynecology (cadaver). 
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e Look at him go! First in any chow line, 
this rookie’s enthusiastic gorging is offset, 
fortunately, by a strenuous program of exer- <<” 
cise. His counterpart among the “Rocking 
Chair Brigade” still has to be considered. 
When over-indulgence and lack of exercise 
are causative factors in constipation, relief 
may often be obtained with Petrogalar.* 


It helps to soften thoroughly the stool 
and encourages regular, comfortable bowel 
movement. Petrogalar is acceptable even 
with “stuffy” patients because of its pleas- 
ant taste and ready miscibility in water. 


It may be taken directly from the spoon 
or from a glass. Consider Petrogalar for the 
treatment of constipation. 


FOR THE TREATMENT OF CONSTIPATION 
Petrogalar— 


*Reg. U.S. Pat. Off. Petrogalar is an aqueous suspension of pure 
mineral oil each 100 cc. of which contains 65 cc. pure mineral oil 
suspended in an aqueous jelly containing agar and acacia. 


Petrogalar Laboratories, Inc. 8134 McCormick Boulevard + Chicago, Illinois 
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NEY AND THORACIC OPERATIONS 
DESCRIBED ON PAGES 948-956 OF THE MAY, 1942, ISSUE 
SURGERY, GYNECOLOGY AND OBSTETRICS 
Designed by Wm. T. Lemmon, M.D., Jefferson Hospital, Philadelphia, used in 
a large variety of over 2000 operations. Can be used on any operating table. 
Interesting reprint describing the technique and equipment sent on request 
THE GEORGE P. & SON COMPANY 
Arch & Twenty-third Sts. Pp I L L I N iy Philadelphia, Pa., U.S. A. 
Vanco Sanitary Sheet Apparatus 
A Clean Sheet for Every Patient 
NEW CLEAN, WHITE PAPER SHEET IS PULLED DOWN ON 
THE EXAMINING TABLE. 
: re Y A SIMPLE TEAR, THE SHEET IS REMOVED FROM THE 
TABLE. 
Z OVERED AGAIN WITH A NEW SHEET, THE TABLE IS 
ny READY FOR THE NEXT PATIENT. 


Adjustable and easily attached to either wood 
or metal table, this Vanco fixture holds approxi- 
mately 300 sheets of soft, snow-white paper of 
special pliable texture. 

Fastidious patients will welcome this innova’ 
tion. Neat. Sanitary. Comfortable. An ingeni- 
ous device prevents slipping of sheet, and affords 
complete protection for your patients. 


No more laundry bills. No more expense 
for new linen. Vanco complete $10.50 
each. Extra rolls (approximately 300 appli- 
cations) $3.00 each. 


Write for literature. Order through your dealer. 


FRED HASLAM & CO., INC. 83 Pulaski St. Brooklyn, N. Y. 
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The effectiveness of Mercurochrome has been 
demonstrated throughout twenty years of exten- 
sive clinical use. 

For the convenience of physicians Mercuro- 
chrome is supplied in four forms—Aqueous 
Solution for the treatment of wounds, Surgical 
Solution for preoperative skin disinfection, 
Tablets and Powder from which solutions of any 
desired concentration may readily be prepared. 


Merewrochrome 


(H. W. &D. Brand of dibrom-oxymercuri-fluorescein-sodium) 


is economical because stock solutions may be 
dispensed quickly and at low cost by the phy- 
sician or in the dispensary. Stock solutions 
keep indefinitely. 

Mercurochrome is accepted by the Council on 
Pharmacy and Chemistry of the American Medi- 
cal Association. Literature furnished to phy- 
sicians on request. 


HYNSON, WESTCOTT & DUNNING, INC. 
Baltimore, Maryland 


Pharma: 
_ and Chemistry 
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For the Children 


The flavor and action please them 


Children will easily learn to gargle with Lavoris 
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ROTHER, INC., PHILADELPHIA, PA 
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DOUBLY ADVANTAGEOUS AFTER FRACTURES 


Thus Ovaltine proves doubly ad- 
vantageous by encouraging satisfac- 


The administration of an adequate 
amount of calcium and vitamin D 


after fractures and after bone sur- 
gery frequently presents difficulties, 
especially in the many instances when 
the patient has formed a dislike for 
milk as a beverage. New Improved 
Ovaltine readily solves this problem. 


This delicious food drink is taken 
with relish by virtually every patient 
and rarely loses its taste appeal, even 
when given several times daily over 
prolonged periods. It assures ade- 
quate intake of calcium and vitamin 
D, and in addition provides appre- 
ciable amounts of many other essen- 
tial nutrients needed. 


NEW IMPROVED 


tory union and by rapidly improving 
the patient’s nutritional state, an 
important step in hastening recovery. 


Three daily servings (1/2 oz.) of New 
Improved Ovaltine provide: 

Dry Ovaltine 

Ovaltine with milk* 

PROTEIN ... 6.00Gm. 31.20 Gm. 

CARBOHYDRATE 30.00 Gm. 66.00 Gm. 

FAT 31.95 Gm. 

1.05 Gm. 

0.903 Gm. 

11.9 mg. 

0.5 mg. 

. 2953 U.S.P.U. 

VITAMIND. 4050U.S.P.U. 432 U.S.P.U. 

VITAMIN 3000U.S.P.U. 432 U.S.P.U. 

RIBOFLAVIN . 0.25 mg. 1.28 mg. 


*Each serving made with 8 oz. milk; based 
on average reported values for milk. 


2 KINDS—PLAIN AND CHOCOLATE FLAVORED 
Ovaltine now comes in 2 forms—plain,and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 

e e e 


Physicians are invited to send for a supply of individual servings of New Improved 
Ovaltine. The Wander Company, 360 North Michigan Avenue, Chicago, Illinois. 
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Net among the “Morning-Gleories” 
The picturesque sobriquet of the race course aptly describes 
many a new drug that starts out like a whirlwind, only to come a 
: cropper on the homestretch. 
Urotropin, the original brand of methenamine, very decidedly is 
not of the “morning-glory” variety. Confidence in its dependability 
has kept it well in the lead as a urinary antiseptic and has main- 
6 tained its position as a favorite with the profession for over fifty 
4 years. Judging from past experience, it is reasonable to expect 
pis that Urotropin will continue to give satisfaction to those who put 


their bets on its performance in the therapy of pyelitis, cystitis 


and other infections of the urinary tract. 


Sanitaped, in 5-grain tablets, 30 in a box; 7'4-grain tablets, 
20 in a box. Also in bottles of 50, 100 and 500 tablets. 


PLEASE REQUEST A TRIAL SUPPLY ON YOUR LETTERHEAD. 


SCHERING & GLATZ, INC., 113 WEST 18TH STREET, NEW YORK CITY ~ 
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There are many references in medical literature which indicate that future fertility 


is not impaired by the continued use of vaginal jellies and creams. Ortho-Gynol and Ortho-Creme 


do not alter the physiology of the genital tract nor disturb the normal vaginal flora. 
You may prescribe them with confidence. Extensive studies have demonstrated their tolerability. 


COPYRIGHT 1942, ORTHO PRODUCTS, INC., LINDEN, N. J. 


ortho-gynol 


VAGINAL JELLY © ORTHO-CREME * ORTHO DIAPHRAGMS 
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LOOK THE RECORD” 


A study of the literature shows that nupercaine, “Ciba,” has been 
used in these types of local anesthesia — surface, infiltration, re- 
gional, sacral, parasacral, paravertebral and spinal. We have, then, 
in NUPERCAINE,* a local anesthetic of sustained action with a wide 
field of usefulness. It has effect in relatively high dilutions. 


Whenever a product is found which is so universally used, little 
need be said further about its merits. NUPERCAINE (a-butyloxycin- 
choninic acid diethylethylenediamide hydrochloride) has stood the 


test a product can experience... time. 


CIBA PHARMACEUTICAL PRODUCTS, 


NUPERCAINE 


POWDER + TABLETS + AMPUIS « SOLUTION 


Trade Mark Reg. U.S. Pat. Off, Word “Nupercoine” Identifies the product os c-butyl- 
oxycinchoninic acid diethylethylenediamide hydrochloride of Ciba’s manufacture. 


INC., SUMMIT, 


NEW JERSEY 
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